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Bridge  Spanning  Cuyahoga  River,  Cleveland,  Ohio 

I’avcil  with  Krcolite  Lug  Blocks  this  bridge  spans  the  river  connect¬ 
ing  two  streets  where  traffic  is  continuous  and  heavy.  Laid  with  the 
tough-end  grain  uppermost  and  made  from  thoroughly  seasoned 
timbers,  the  Kreolite  Lug  Blocks  permit  the  Kreolite  Filler  to  thor¬ 
oughly  penetrate  the  joints  and  bind  the  blocks  into  one  solid  unit. 

U  rite  for  tietoHed  spfn/icdfions  (ind  information. 
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A  Great  Experiment 

T  will  be  some  months  before  the  Holland  vehicular 

tunnel  under  the  North  River  at  New  York  is  opened 
to  regular  traffic  but  the  beirinnlnff  of  the  end  of  the 
construction  period  was  marked  last  Saturday  when  the 
governors  of  New  Y'ork  and  New  Jersey  went  in  motor 
cars  to  meet  each  other  at  the  state  boundary  line  under 
the  middle  of  the  river.  The  great  experiment  in  a 
new  traffic  artery  to  the  metropolis  will  soon  be  started. 
That  experiment  is  not  in  the  method  of  construction, 
for  that  was  merely  an  extension  of  well  known  methods, 
nor  even  in  the  ventilation,  which  seems  to  worry  the 
populace  but  which  has  only  an  infinitesimal  chance 
of  not  being  successful.  But  only  the  future  can  show 
how  serious  a  problem  in  street  congestion  will  be 
created  in  the  already  overcrowded  streets  of  New  York, 
and  in  no  less  proportion  though  less  in  degree,  in  the 
streets  of  Jersey  City.  Traffic  improvements  in  our 
great  centers  have  a  way  of  overleaping  themselves. 
They  create  new  demands  by  the  very  satisfaction  of 
old  demands.  This  initial  opening  of  Manhattan  Island 
to  the  west  will  illustrate  this  to  a  superlative  degree, 
and  no  one  can  tell  until  it  has  gotten  fairly  into  opera¬ 
tion  just  what  sequels  in  new  street  openings,  new  river 
crossings  and  even  transformation  of  business  and 
housing  centers  it  portends. 

Construction  Demand  Continues 

USINESS  forecasters  have  been  making  much  lately 
of  the  “falling  off  in  building’’  during  July  and  the 
beginning  of  August.  They  have  been  professing  to 
find  in  this  recession  the  only  unfavorable  indication  in 
the  outlook  for  future  business.  Building,  they  all  as¬ 
sume,  is  a  basic  industry  in  that  it  is  preliminary  to  all 
other  production,  and  therefore  when  building  falls  off 
it  is  a  fair  presumption  that  the  demand  for  increasing 
production  is  slackening.  This  is  good  enough  logic, 
but  it  is  a  question  whether  the  statistics  on  which  the 
present  concern  is  based  have  been  sufficiently  analyzed. 
It  is  true  that  during  July  and  August  there  was  a  fall¬ 
ing  off  in  residential  building,  both  from  previous 
months  of  this  year  and  from  the  same  months  last  year. 
On  the  other  hand  there  is  not  yet  in  sight  any  per¬ 
ceptible  falling  off  in  engineering  construction  or  in 
building  construction  other  than  residential.  It  will  be 
remembered  that  at  the  beginning  of  the  year  it  was 
felt  that  the  continued  increase  in  construction  could 
not  persist  and  that  there  would  have  to  be  a  break 
some  time  during  the  year.  It  was  freely  predicted 
by  a  number  of  authorities  that  that  break  would  come 
about  July.  It  is  quite  possible  that  these  “hunches” 
of  breaks  in  construction  are  back  of  the  general  im¬ 
pression  that  building  is  falling  off.  Increasing  resi¬ 
dential  demand  would  merely  indicate  a  continued  fail¬ 
ure  to  supply  the  higher  living  standards  that  pros¬ 
perity  has  brought,  but  residential  building  may  be¬ 


come  saturated  and  prosperity  still  continue.  'General 
engineering  construction,  however,  and  building  con¬ 
struction  other  than  residential  indicate  a  basic  demand 
for  manufacturing  and  producing  necessities  which 
augur  well  for  future  production  of  general  commodi¬ 
ties.  So  far.  at  least,  that  demand  has  not  apparently 
slackened  and  until  it  does  show  some  signs  of  slacken¬ 
ing  one  need  not  be  too  much  concerned  about  the  imme¬ 
diate  business  future. 

Secret  Specifications 

GENTLEMAN  with  the  credulous  turn  of  mind 
peculiar  to  reformers  writes  in  the  September 
Harper’s  that  “the  federal  government  saves  a  hundred 
million  dollars  annually  by  purchasing  materials,  not 
on  the  stimulation  of  high  pressure  salesmanship,  but 
according  to  specifications  laid  down  by  the  Bureau  of 
Standards”  and  that  a  proportionate  saving  might  be 
made  by  every  purchaser,  private  or  public,  were  it  not 
that  the  “business  world”  in  some  sinister  fashion 
makes  the  government  keep  .secret  the  great  knowledge 
of  materials  that  the  Bureau  has  built  up,  and  uses 
only  for  federal  purcha.ses.  There  is  ju.st  enough  of 
truth  in  this  kind  of  pseudo-information  to  make  it 
vicious.  The  Bureau  does  make  tests  and  write  speci¬ 
fications.  They  are  excellent  te.sts  and  adequate  speci¬ 
fications.  Doubtless  they  .save  the  government  money. 
But  if  they  are  secret  someone  in  authority  had  better 
get  a  new  press  agent  for  the  very  active  one  the  Bu¬ 
reau  now’  employs.  And  if  the  tests  are  any  different 
from  those  u.sed  preliminary  to  specification  by  hun¬ 
dreds  of  other  testing  laboratories,  the  three  or  four 
thousand  members  of  the  American  Society  for  Testing 
Materials  had  better  get  some  one  to  teach  them  their 
business.  So  long  as  the  intelligentsia  stick  to  aca¬ 
demics  they  are  at  lea.st  entertaining;  when  they  get 
near  to  facts  they  are  apt  to  become  absurd. 

The  Interfering  Drawbridge 

N  Chicago  has  arisen  now  the  problem  of  the  inter¬ 
fering  drawbridge.  Rules  laid  down  when  navigable 
waters  had  paramount  rights  because  they  were  com¬ 
mercial  necessities  are  cramping  transportation  there 
just  as  they  are  on  the  roads  crossing  the  Jersey  rivers 
we.st  of  New  York  City.  Chicago  River  drawbridge 
interference  with  .street  traffic  has  assumed  serious 
importance  with  the  enormous  growth  in  that  traffic. 
Some  immediate  remedy  is  needed  and  the  city  authori¬ 
ties  are  working  for  a  change  in  the  periods  during 
which  the  bridges  must  remain  closed.  The  rules  pro¬ 
viding  for  the  accommodation  of  river  traffic  are  in  the 
hands  of  the  War  Department,  but  the  rules  are  old 
and  have  not  been  modified  to  meet  the  present  condi¬ 
tions  of  limited  river  traffic  and  congested  street  traffic. 
'  A  score  of  bridges  in  the  heart  of  the  city,  carrying 
general  street  traffic  and  three  of  them  carrying 
dense  elevated  railway  traffic,  must  be  opened  whenever 
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necessary,  except  from  6:30  to  9  a.m.  and  from  4:30 
to  6:30  p.m.,  but  the  vehicle  and  rapid  transit  traffic 
continues  in  almost  even  volume  all  throu{?h  the  day. 
Thus,  an  occasional  tug,  dredife  or  unimportant  craft 
may  delay  thousands  of  people  in  {?oinj?  to  and  from 
business.  With  the  decline  of  freijfht  traffic  on  the 
river  and  the  removal  of  local  .steamship  facilities  from 
river  docks  to  the  Municipal  Pier  in  the  lake,  this  con¬ 
dition  is  anomalous,  and  action  has  been  started  by 
the  city  authorities  to  establish  the  “closed”  hours  as 
7 :30  to  1 1  a.m.  and  3 :30  to  6 :30  p.m.  The  War  Depart¬ 
ment,  even  with  its  .solicitude  for  river  navigation,  will 
find  it  difficult  to  justify  a  continuance  of  the  old  rule. 

Thiokenejl  Edges 

CCEPTING  federal  aid  road  projects  as  a  just 
index  of  changing  practices  it  is  interesting  to 
note  how  the  thickened-edge  pavement  section  has 
increased  in  favor.  From  recent  figures  of  the  Bureau 
of  Public  Road.s,  counting  projects  only,  it  is  found 
that  98  per  cent  of  all  pavements  in  1921  were  either 
of  uniform  thickness  or  thicker  at  the  center  and  that 
in  1925  over  80  per  cent  of  all  had  thickened  edges. 
This  computation  is  based  on  number  of  projects 
instead  of  pavement  mileage  which  would  give  a  truer 
comparison,  but  as  the  average  project  length  is 
presumably  about  the  same  for  all  pavement  sections 
the  percentages  are  probably  not  greatly  distorted.  It 
is  more  significant,  however,  that  the  thickened-edge 
pavement  is  settling  down  to  a  standard  9-in,  edge  depth 
with  a  center  thickness  varying  from  5  to  7  in.  but 
most  often  6  in.  There  are  some  10-8-10  pavements 
and  in  1925  there  w’as  one  unusual  section  of  12-6-12. 
These  thick  pavements  were  evidently  for  special  heavy- 
traffic  roads;  the  normal  9-6-9  slab  is  the  standard  18 
and  20-ft.  road  pavement. 


New  Research  in  Construction 

HE  development  of  a  rational  method  for  determin¬ 
ing  the  cost  of  excavation  by  hydraulic  dredges  is 
the  interesting  task  undertaken  by  the  engineers  of  the 
Puget  Sound  Bridge  and  Dredging  Co.  A  paper  read 
by  Roy  E.  Miller,  chief  engineer,  at  la.st  month’s  Seattle 
meeting  of  the  American  Society  of  Civil  Engineers  de¬ 
scribes  progress.  Briefly  the  thought  behind  the  under¬ 
taking  is  that  since  the  character  of  the  material  to  be 
handled  determines  the  difficulty  of  excavating,  of  pump¬ 
ing  and  of  retaining  within  the  fill  area  the  behavior 
of  any  material  may  be  predicted  from  the  accumula¬ 
tion  of  behavior  data  on  other  material.  That  is,  by 
determining  the  properties  of  earths  of  which  the  work¬ 
ing  characteristics  and  cost  factors  are  known  and  doing 
this  over  a  considerable  range  of  various  kinds  of  earth, 
it  is  reasoned  that  thereafter  when  a  new  earth  is  in 
question,  if  its  physical  properties  are  determined  and 
compared  with  the  physical  properties  of  earths  whose 
costs  of  working  are  known,  the  comparison  will  fur- 
ni.sh  a  basis  for  predicting  the  cost  of  working  the  new 
earth. 

Thus  far  the  investigation  has  progressed  to  the  de¬ 
velopment  of  a  tentative  series  of  tests  to  determine 
earth  properties  which  affect  the  difficulty  of  excavation. 
There  are  fourteen  of  these  tests,  the  description  of 
which  takes  a  large  part  of  Mr.  Miller’s  paper  and  can 
only  be  referred  to.  The  important  fact  for  dredge 
operators  to  obsei^’e  is  that  for  three  years  this  system 


of  test  analysis  has  been  in  use  and  has  been  of  great 
help.  As  the  records  have  grown  in  volume  their  prac¬ 
tical  usefulness  has  increased.  It  is  not  contemplated 
that  test  analysis  can  replace  judgment  and  experience 
in  estimating  dredging  costs  but  interpreted  by  judgment 
and  experience  it  is  a  decided  help  in  this  difficult  task. 

This  is  the  important  fact  for  contractors  to  note. 
It  is  more  important  to  note  that  here  is  an  excellent 
example  of  research  applied  to  a  problem  of  practical 
contracting:  it  is  definite  testimony  of  the  possibility 
of  developing  and  improving  the  technique  of  construc¬ 
tion  by  research  methods.  It  is  prophetic  too,  may  we 
not  feel,  that  this  forward  looking  investigation  in 
dredging  technique  is  formally  made  known  in  a  paper 
presented  to  the  national  society’s  new  division  of  con¬ 
struction  still  without  a  determined  purpose  or  even 
coherence  of  thinking  to  justify  its  creation.  Is  not 
research  in  the  technique  of  construction  its  golden 
opportunity? 


Who  Benefits  from  Parking  Privileges? 

PARKING  automobiles  on  business  streets  is  becom¬ 
ing  one  of  the  most  critical  of  our  municipal  prob¬ 
lems,  for  it  is  one  which  equally  applies  to  the  town  of 
5,000  and  the  metropolis  of  5,000,000.  The  historic 
privilege  of  drawing  a  vehicle  up  to  the  curb  and  leaving 
it  there  indefinitely  is  reluctantly  given  up,  but  slowly 
it  is  being  impressed  upon  everyone  that  the  street  is  a 
thoroughfare  and  not  a  garage,  and  that  the  rights  of 
the  many  may  be  best  served  by  giving  more  space  to 
the  moving  vehicle  than  to  the  standing  one.  To  go 
back  to  the  old  and  sometimes  quoted  rule,  “No  one  can 
make  a  stableyard  of  the  King’s  Highway.” 

In  Norfolk,  Va.,  an  exceptionally  able  commission  has 
just  made  a  general  traffic  survey  of  the  city.  What  it 
has  to  say  regarding  parking  is  pertinent  enough  to 
warrant  mention,  because  the  deductions  apply  to  all 
localities  and  because  they'  are  deductions  that  many 
engineers  have  tried  to  impress  on  the  deaf  ears  of 
merchants.  The  commission  says,  for  instance,  that 
on  the  principal  car-line  thoroughfares  one-half  the 
street  width  is  given  up  to  parking  space,  that  it  makes 
no  appreciable  difference  whether  the  curb  lanes  be 
used  by  only  one  parked  car  or  cars  parked  solidly, 
for  in  either  case  such  a  lane  cannot  be  used  for  pas¬ 
senger  vehicles,  and  on  busy  streets  there  is  practically 
no  difference  so  far  as  flow'  of  traffic  is  concerned  be¬ 
tween  10  min.  and  all-day  parking;  there  may  be  a 
change  of  cars  but  not  a  change  of  conditions.  The 
commission  further  notes  what  is  almost  a  universal 
fact.  Merchants  object  to  short-time  parking  rules  or 
to  no-parking  rules  under  the  impression,  which  the 
commission  believes  to  be  false,  that  parking  adds  to 
their  business.  The  commission  finds,  however,  that  if 
equal  rights  to  the  curb  space  of  everyone  in  a  building 
bordering  that  space  be  considered,  the  parking  right 
per  establishment  is  reduced  to  almost  a  negligible 
figure.  This  is  merely  saying  again  what  has  been  very 
obvious,  that  the  average  merchant  who  is  clamoring 
for  parking  is  not  hoping  to  get  parking  space  in  front 
of  his  own  building  for  his  customers,  but  hoping  that 
these  customers  will  be  able  to  utilize  parking  space  in 
front  of  his  neighbors’  buildings. 

The  commission  admits  that  a  certain  amount  of 
parking,  limited  as  it  may  be.  must  be  allowed,  for 
after  all  if  streets  are  to  be  used  for  communication 
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and  transportation,  stopping  and  unloading  and  loading 
are  part  of  the  transportation  facility,  but  it  calls  at¬ 
tention  to  the  legal  provision  that  streets  are  designed 
for  communication  and  transportation  and  that  the  use 
of  a  portion  of  such  streets  for  the  purpose  of  loading 
and  unloading  passengers  or  goods  should  not  be  per¬ 
mitted  unreasonably  to  interfere  with  that  primary 
purpose. 

Most  important  of  all  is  the  commission’s  conclusion 
that  when  the  traffic  load  on  the  principal  business 
streets  has  reached  the  point  of  saturation,  it  will  be 
necessary  to  prohibit  the  present  degree  of  parking  or 
else  be  prepared  to  see  the  districts  served  die  of 
strangulation.  This  latter  point  is  most  pertinent,  be¬ 
cause  the  merchants  who  are  so  clamorous  for  parking 
privileges  seem  to  disregard  the  ultimate  probability  of 
such  continued  parking.  They  are  looking  for  im¬ 
mediate  rather  than  for  future  business.  The  ultimate 
good  to  a  community  may  very  well  lie  in  a  dissemina¬ 
tion  of  business  and  the  continued  privilege  of  parking 
may  ha.sten  that  di.ssemination,  so  that  in  the  end  the 
merchants  who  insist  on  the  parking  right  may  be  serv¬ 
ing  the  public  good  to  their  own  disadvantage,  though 
their  intention  is  exactly  the  opposite. 


An  Old  Trick  But  A  New  Hand 

ENRY  FORD,  the  champion  of  the  people  against 
the  nefarious  bankers  of  Wall  Street,  has  been 
planning  to  resort  to  an  old  trick  of  some  of  those  same 
bankers  in  order  to  gain  complete  control  of  his  De¬ 
troit,  Toledo  &  Ironton  Railroad.  Ford  interests  now 
control  and  operate  the  Detroit,  Toledo  &  Ironton,  the 
Detroit  &  Ironton,  and  the  Toledo-Detroit  railroads. 
Since  taking  them  over  they  have  improved  the  prop¬ 
erties  greatly  and  have  diverted  .so  much  of  their  own 
traffic  to  them  that  the  railroads  have  become  very  pros¬ 
perous  and  soon  will  be  paying  back  to  the  Fords  a 
handsome  return  on  their  investment.  But  there  is  a 
fly  in  the  ointment.  A  few  stockholders  of  the  D.  T.  & 
I.  R.R.,  holding  about  1  per  cent  of  the  stock,  have 
consi.stently  refused  to  sell  their  stock  to  the  Fords, 
preferring  to  remain  in  the  company  and  share  in  the 
profits  under  Ford  management.  True  to  his  philosophy 
Mr.  Ford  does  not  want  company  in  this  venture  which 
is  turning  out  so  well,  and  so,  not  being  able  to  buy 
them  out  he  proposes  a  not  unfamiliar  way  of  getting 
rid  of  them.  He  would  sell  the  D.  T.  &  I.  to  its  smaller 
associate,  the  Detroit  &  Ironton,  a  railroad  entirely 
owned  by  the  Ford  interests.  In  doing  this  there  will  be 
issued  new  stock  of  the  latter  road  which  will,  presum¬ 
ably,  be  sold  to  the  Fords,  and  the  money  so  obtained 
will  be  u.sed  to  pay  for  the  stock  of  the  D.  T.  &  I.,  the 
stockholders  of  the  latter  company  being  given  no 
alternative  but  to  accept  cash  and  at  a  price  fixed  by  the 
company’s — and  Mr.  Ford’s — own  valuation  engineers. 

The  possibilities  for  a  gross  injustice  being  done  to 
the  minority  stockholders  by  such  a  procedure  are 
obvious.  Fortunately  for  the  minority  this  plan  must 
be  approved  by  the  Interstate  Commerce  Commission 
before  it  can  be  put  into  effect.  As  yet  the  commission 
has  not  rendered  its  decision  but  an  examiner  for  the 
commission  has  advised  against  its  approval.  His  chief 
reason  for  opposing  the  plan  is  that  such  a  sale  would 
constitute  an  actual  consolidation  of  the  two  properties 
and  that  such  consolidation  is,  at  the  present  time,  for¬ 
bidden  by  the  Transportation  Act. 


By  basing  his  decision  upon  the  anti-consolidation 
provisions  of  the  Transportation  Act,  Examiner  Molster 
has  placed  it  upon  grounds  where  it  is  reasonably  sure 
of  meeting  with  the  approval  of  the  commission.  But 
it  is  unfortunate  that  he  felt  it  necessary  to  resort  to 
the  use  of  the  anti-consolidation  provisions  because  most 
authorities  on  railroad  problems  are  agreed  that  their 
should  be  no  orders  forbidding  actual  consolidations  be¬ 
fore  the  commission  publi.shes  a  complete  railroad-con¬ 
solidation  plan.  It  would  have  been  better  if  he  had 
based  his  findings  upon  the  merits  of  the  present  case. 
The  fact  that  there  is  evidence  of  inju.stice  being  done 
to  the  minority  stockholders  is  sufficient  reason  for  re¬ 
jecting  the  plan.  One  of  the  commission’s  chief  func¬ 
tions  is  to  protect  the  minority  in  just  such  ca.ses.  If 
this  cannot  be  done  without  ma.sking  the  decision  be¬ 
hind  some  provision  of  the  Transportation  Act  which 
does  not  cover  the  specific  injustice  then  the  act  should 
be  amended. 

Rainfall  A  Local  l88ue 

EARS  ago  a  state.sman — or  was  it  a  politician? — 
declared  in  Congress  that  the  tariff  is  a  local  issue. 
Rainfall  is  equally  mutable,  both  in  point  of  time  and 
place.  Engineers  know  this,  or  else  learn  it  to  their 
sorrow.  The  wiser  of  them  realize  that  our  rainfall 
and  all  other  meteorological  records  are  for  too  short  a 
period  to  e.stablish  maxima  or  minima,  and  that  even  a 
thousand  years  might  not  e.stablish  absolute  extremes. 
The  rainfall  at  the  Battery  station  of  the  U.  S.  Weather 
Bureau,  New  York  City,  on  Aug.  12,  broke  the  record 
for  hour  and  half-hour  totals,  as  reported  in  our  news 
section,  but  the  nearest  approach  to  the  Aug.  12  figures 
was  only  21  years  earlier — a  mere  trifling  portion  of 
time  since  the  first  rain  fell  on  Manhattan  Island.  This 
record  breaker,  however,  was  only  a  local  affair,  for 
only  a  few  miles  distant,  in  Brooklyn,  rainfall  was  much 
less,  although  heavy.  At  stations  20  to  100  miles  north, 
the  Aug.  12  rainfall  for  the  entire  day  was  not  high, 
while  somewhat  over  a  hundred  miles  from  the  Battery 
the  following  day,  Aug.  13,  was  the  one  of  heavy  rain¬ 
fall  at  Lake  Ashokan,  although  not  much  beyond  that 
point  so  little  rain  fell  as  to  contribute  hardly  at  all  to 
the  reservoir  inflow.  That  re.servoir,  which  supplies  New 
York  City  with  some  500  m.g.d.,  fell  lower  and  lower 
every  day  but  one,  the  first  three  weeks  in  August,  a 
period  when  the  average  New  Yorker  would  have  sworn 
that  the  reservoir  must  be  filling  rapidly,  so  frequent 
had  been  the  rains  Iffiere  and  so  heavy  on  some  days. 

The  moral  of  all  this  is  that  weather  impressions 
are  fallacious  and  that  our  meteorological  stations  are 
too  few  and  have  been  in  existence  too  short  a  time  to 
serve  as  more  than  a  general  guide  as  to  what  may  hap¬ 
pen  at  any  other  time  or  place  in  the  way  of  rain,  frost 
or  wind.  The  pa.ssage  of  years  will  slowly  mend  this 
so  far  as  the  time  element  is  concerned,  but  it  cannot 
be  hastened  by  man.  What  he  can  do  is  to  e.stablish 
more  stations,  closer  together  than  now,  to  make  up 
apace  deficiencies — and  meanwhile  use  available  data 
with  discretion.  A  large  percentage  of  the  meteoro¬ 
logical  stations  are  few  and  far  between  and  how  to 
multiply  them  is  a  serious  problem  but  in  all  thickly 
settled  regions  the  stations  might  readily  be  multiplied 
many  fold  by  municipal  and  other  agencies  working  in 
co-operation  with  the  Weather  Bureau.  As  these  are 
multiplied  our  rainfall  records  would  become  more  and 
more  dependable,  and  less  local  incidents. 
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Dam  Construction  in  Winter  on  the  Androscoggin 


design  and  location  and  some  of  them  will  be  referred 
to  but  here  is  primarily  an  article  describing  the  doing 
of  work  and  not  the  design  of  structures. 

Location  and  St'^uetures — Gulf  Island  splits  the 
Andro.scoggin  into  t^’O  channels  about  4J  miles  above 
Lewiston.  The  pond  of  the  Androscoggin  Electric  Co. 
at  Lewiston  reaches  virtually  to  the  lower  end  of  the 
island.  The  new  dam.  to  get  the  full  head,  had  there¬ 
fore  to  be  located  aj  Gulf  Island  or  nearby  upstream. 
Surveys  and  test  pits  disclosed  about  equivalent  founda¬ 
tion  conditions  at  the  island  and  above  it  and  about 
equal  quantities  in  the  dam  structure.  The  island  loca- 
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FIG.  SKCTIONS  OF  PIKKS  KI.ANKI.NG  CONCRETE 
STRUCTURE 

tion,  how'ever.  because  of  the  split  channel,  afforded 
shorter  cofferdams  and  more  easy  control  of  the  river 
during  construction  and  it  was  therefore  adopted.  The 
diagram  plan  and  elevation,  Fig.  1,  and  other  drawings 
indicate  the  topography  and  the  general  structure. 

Including  its  flanking  earth  dikes  the  Gulf  Island 
dam  is  2,600  ft.  long.  Of  this,  1,323  ft.  are  concrete 
structure,  the  maximum  section  of  which  is  110  ft. 
high.  Fig.  1  indicates  the  several  types  of  cross-section 
and  the.se  are  shown  in  detail  by  Figs.  2  to  6.  With  the 
elevations  shown  on  Fig.  1  the  dam  will  form  a  pond 
about  10  miles  long  and  1  mile  maximum  width  holding 
about  4,000,000,000  cu.ft.  Between  dashboard  elevation 


In  planning  structure  the  particular  points  of  atten¬ 
tion  were:  (1)  the  full  provision  again.st  uplift,  (2) 
the  penstock  and  draft  tube  design,  and  (3)  the  con¬ 
crete  control.  Provision  against  uplift  is  be.st  under¬ 
stood  by  means  of  the  plan  and  section.  Fig.  7.  The 
theory  was:  (1)  to  cut  off  under  flow  by  grouting  the 
ledge  and  (2)  provide  easy  drainage  for  any  water 
that  might  leak  through  the  grouted  zone.  It  was  felt 
that  one  line  of  grout  holes  always  left  some  uncer- 
.  ,  tainty  about  the  complete 

1^  ^"^1  tm  sealing  of  the  ledge  and  so 

two  lines  6  ft.  apart  were 
:  I ».  •’  drilled.  A  test  of  tightness 

' )  ®  *  I  '  made  by  means  of 

i.|  0  V  *  intermediate  line  of  test 

■’  holes.  A  neat  cement  grout 

u ,  ■  •  .  \  was  put  in  under  a  pressure 

■•ev  ' 

‘0:,*  <7^  would  take  no  more.  The 
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FIG.  3— SPILLWAY  SECTION  CROSSLN’G  WEST  CHANNEL 
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New  27,000-HP.  Hydro-Electric  Plant  in  Maine  Containing  90,000  Cu.Yd.  of  Concrete  Involved  Special 
Plant  Arrangement  for  Mixing  and  Conveying  Hot  Material 


Wp]LL  ordered  plan.s  and  equipment  for  cold 
weather  work  enabled  over  40,000  cu.yd.  of 
concrete  to  be  placed  last  winter  in  the  dam 
of  the  Gulf  Lsland  hydro-electric  plant  of  the  Central 
Maine  Power  Co.  This  operation  on  the  Andro.scoggin 
River  some  30  miles  north  of  Portland  is  the  largest 
of  its  kind  now  in  progress  in  New  England.  As 
idanned,  two  winters’  work  were  called  for  and  as  Maine 
winters  are  long  and  cold  a  governing  requirement  was 
provision  of  cold  weather  methods  and  plant.  This  and 
high  water  pha.ses  were  the  chief  controlling  conditions 
of  construction.  There  were  engineering  problems  of 


and  tail  water  elevation  the  difference  (maximum  head) 
is  51  ft.  Of  the  several  types  of  cross-section  explana¬ 
tion  is  called  for  only  in  respect  to  the  gate  sections. 
The  Tainter  gate  section  was  introduced  solely  as  a 
measure  of  pond-level  control.  Raising  of  the  pond  level 
(El.  257)  by  flood  introduces  a  hazard  of  land  damages 
and  the  Tainter  gate  section,  by  giving  additional  flood¬ 
way  as  desired,  avoids  this  hazard.  The  Stoney  gates 
provide  for  stream  flow  as  construction  closes  the  natu¬ 
ral  channels,  and  afterwards,  as  is  legally  neces.sary, 
maintain  the  normal  flow  when  on  any  occasion  it  is 
not  coming  through  the  power  house  or  over  the  spillway. 


FIG.  1  — DIAGRAM  ELEVATION  OF  STRUCTURE,  GULF  ISLA.ND  PAM 
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test  water  pressure  was  80  lb.  and  it  was  expected  to 
hold  steady  at  this  amount.  Fig.  7  shows  the  arrange¬ 
ment  and  the  spacing  of  the  holes  for  the  grout  seal. 

Drainage  was  provided  first  by  a  gallery  running 
the  full  length  of  the  dam  following  the  ledge  profile 
and  by  weep  holes  in  the  bottom  of  this  gallery.  Across 
the  dam,  as  shown  by  Fig.  7,  box  drains  were  placed 
every  12  ft.  with  outlets  at  the  downstream  edge.  Two 
weep  holes  were  drilled  in  the  bottom  of  each  drain. 
These  box  drains  were  board  hoods  filled  with  loose 
stone.  To  make  certain  that  the  drain  was  “clear,”  that 
mortar  from  the  concrete  had  not  seeped  in  and  clo.sed 


FIG.  5— LOCATION  PLAN  OF  DAM,  CONSTRUCTION 
PLA.N'T  AND  CAMP 


FIG.  6 — DKTAIL  PLANT  LAYOUT  ON  FAST  SIDE 


density.  Class  D  is  about  a  1 : 4 : 8  mixture.  Tests  were 
constantly  made  of  6  and  8-in.  cylinders  to  keep  control 
of  the  concrete. 

Of  the  power  plant  equipment  only  a  general  state¬ 
ment  is  made.  There  are  three  9,000-hp.  units  of  Allis- 
Chalmers  wheels  and  General  Electric  generators.  Ar¬ 
rangement  of  equipment  is  shown  by  Fig.  4.  The  total 
cost  of  the  development  will  be  about  $5,000,000. 

Developing  Construction  Plan — As  stated,  the  loca¬ 
tion  of  the  dam  across  Gulf  Island  was  largely  decided 
by  the  fact  that  it  facilitated  river  control  during  con¬ 
struction.  By  closing  one  channel,  fully  two-thirds  the 


-POWER  HOUSE  SECTION  I.NDICATI.NG  POWER  .\Nn  OPERATING  UNITS 


it,  a  test  pipe  was  installed  near  the  drain  head,  and 
^  water  forced  through  the  drain.  A  final  ta.sk  Was  to 
.  install  pressure  pipes  reaching  to  the  dam  top  by  which 
evidence  of  upward  pressure  can  be  kept  under  ob- 
1  servation. 

[  Design  of  the  power  house  section  (Fig.  4)  is  chiefly 
‘  notable  for  the  penstock  and  draft  tube  details.  The 
[  penstock  gate  arrangement,  the  air  pipe  to  prevent 
y|  i  vacuum  when  the  gate  is  closed  and  any  consequent 
\  I  backing  up  into  the  wheel  of 

Ithe  tail  water,  and  the  absence 
of  draft  tube  cone  and  curved 
^  surfaces  generally  are  the  out- 

j,'  '  j  _  standing  characteristics.  As 

P’  4 p  indicated  by  the  section,  two 

..  , . -  V-r^  j  classes  of  concrete  are  used: 

■.  I  ~  ^  Class  A  testing  2,400  lb.  com- 

jvvsvajrrj  pression  in  28  days,  and  (2) 

I  Class  D,  te.sting  800  lb.  The 

I*  *■  ^£u/9*s  j  higher  teat  mixture  is  used  in 

-.  Class  A  I  exposed  surfaces  and  where 

i  1  special  strength  is  required.  It 

. i  ^^HTwct  206  **  virtually  a  1:2:4  mixture 

with  about  8  per  cent,  by  vol- 
ucti^^,n*\  ume  of  cement,  of  hydrated  lime 

?y^%si}in  used  with  the  idea  of  thus  get- 

,  •  '1  ting  a  tighter  concrete  and  a 

•  :  :i  ill  aisait  '  more  workable  mixture.  For 

:  i  '  ■  .  concrete  around  the  .scroll  cases 

and  in  some  other  parts  Cal  was 
'R  w’D  oPFR  VTixo  UNITS  means  to  greater 


-Class  A 
?400  lb  sq  in 


I. 


lenjfth  of  the  dam  could  be  Luilt  across  the  closed 
channel  and  the  island,  with  a  full  channel  always  re- 
mainint;  for  waterway.  This  was  the  first  element  of 
the  construction  plan.  Construction  was  begun  Oct.  2, 
1925.  The  work  on  the  dam  called  for  20,000  cu.yd.  of 
rock  excavation,  43,000  cu.yd.  of  earth  excavation, 
n.  .  -  y  57,000  cu.yd.  of  fill  and 

90,000  cu.yd.  of  all 
1  classes  of  concrete. 

*  I  With  a  15  to  18 

-  months’  construction 

^  I  .  period,  beginning  on 

!  \  the  verge  of  winter, 

!  ^  -  -  \  work  had  to  be  carried 
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this  side  best  fitted  in  for  the  construction  plant  loca¬ 
tion.  On  the  basis  of  starting  in  on  the  east  side  and 
of  the  seasonal  conditions  the  operation  scheduled  itself 
naturally  into  three  construction  periods  roughly  (1) 
from  beginning  work  (Oct.  1,  1925)  to  the  spring  high 
water  (say  March  15,  1926),  (2)  from  March  to  the 
autumn  high  water  in  September,  and  (3)  from  the  fall 
freshet  period  to  the  end  of  construction. 

From  these  time  divisions  came  roughly  three  divi¬ 
sions  of  physical  work:  (1)  Spur  track  from  the  job 
to  the  Maine  Central  R.R. ;  cofferdams  in  the  east 
channel;  erection  of  construction  camp  and  plant; 
preparing  foundations  for  the  east  part  of  the  dam, 
and  concreting  to  at  least  El.  220.  (2)  The  remainder 
of  all  concreting  except  in  the  west  channel ;  cofferdam- 
ming  and  excavating  the  west  channel  and  bringing  the 
concreting  up  out  of  high  water ;  embankment  construc¬ 
tion;  beginning  equipment  of  power  house.  (3)  The 
remainder  of  the  concreting  and  earth  work,  finishing 
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through  one  winter  and  at  least  part  of  a  second  and 
it  had  to  be  carried  over  two  seasons — spring  and  fall — 
of  high  water.  The  freshet  periods  were  the  critical 
ixiints  of  the  schedule.  The  first  channel  had  to  be 
entered  and  the  dam  brought  above  high  water,  before 
March  15,  1926,  Actually  this  stage  was  reached 
March  7,  1926.  Then  the  work  had  to  be  into  and  out 
of  the  second  channel  before  the  fall  floods  in  Septem¬ 
ber.  Present  progress  indicates  a  certainty  of  this. 

Because  the  west  channel  (Fig.  5)  had  greater  capac¬ 
ity  for  handling  the  spring  floods  the  east  side  was  the  power  equipment  and  closing  up  operations.  In 

preferable  for  starting  construction.  Also  a  start  from  the  main  this  division  of  the  work  has  prevailed  but 

this  side  permitted  earlier  work  on  the  power-house  there  have  naturally  been  both  over  run  and  under 

and  preparation  sooner  for  setting  wheels  and  gen-  run  in  individual  parts  and  general  overlapping  of 

erators  and  the  other  particular  work  of  machinery  operations. 

installation.  Also  the  switch  and  transformer  yard  and  Developing  Access  and  Plant — Construction  began 
the  permanent  storage  yard  of  the  power  plant  were  '  Oct.  2, 1925.  On  the  east  side  there  was  an  old  dirt  road 
to  be  on  the  east  side  and  must  be  graded  for  and  so  from  Lewiston  2h  miles  away.  This  was  used  to  bring 


FIG.  9— WEST  CHANNEL  COFFERDAM  CONSTRUCTION 
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in  some  supplies  and  lumber 
for  preliminary  work,  but  it 
was  no  adequate  way  for 
handling  the  large  yardage  of 
construction  materials  and 
equipment  and  power  house 
machinery.  Again  the  most 
likely  source  of  aggregate  was 
a  gravel  pit  at  Leeds  Junction 
about  15  miles  away  on  the 
Maine  Central  R.R.  Direct 
rail  delivery  was  decided  on 
and  a  construction  spur  was 
built  from  near  Lewiston  to 
the  construction  plant,  Fig.  5. 
This  was  a  standard-gage  line 
with  old  67-lb.  rail;  with  some 
16,000  cu.yd.  of  grading  and 
one  40x250-ft.  trestle  a  line 
2J  miles  long  with  4-per  cent 
grades  and  12-deg.  curves  was 
secured.  It  took  about  six 
weeks  to  build.  To  the  west 
side  where  the  camp  was  lo- 


FIO.  11— CONSTRUCTION  PL.VNT  COMPLETELY  COVEKEU  FOR  Wl.NTER  WORK 


sawed  by  contract  was  used.  Except  for  the  concrete 
producing  units,  construction  of  buildings  and  their 
equipment  were  about  as  is  usual  in  well  managed 
operations.  There  were  a  planer  and  cut-off,  rip  and 
band  saws  in  the  saw  mill  and  a  floor  for  laying  out 
forma.  In  the  machine  shop  were  lathe,  drill  press, 
shaper,  power  hack  saw  and  pipe  threading  machine. 
The  camp  units  were  a  mess  hall  and  bunkhouses,  steam 
heated,  and  with  wash  rooms,  laundry  room,  showers 
and  all  the  modern  equipment  of  the  beat  construction 
camp  practice. 

Direct  rail  delivery  was  emphasized.  The  yard  track 
system  was  developed  to  lay  down  all  material  as  closely 
as  possible  to  the  points  of  fabrication  or  ultimate  use. 
All  deliveries  were  made  by  the  Maine  Central  R.R.  to 
the  spur  and  there  two  construction  locomotives  took 
cars  to  destination.  Besides,  there  were  three  standard 
flat  cars  for  job  service,  and  three  hand  push  cars. 
Miscellaneous  deliveries  were  by  truck  and  tractor. 
Other  carrying  equipment  and  all  other  plant  comes 
in  for  attention  more  properly  in  connection  with  two 
main  operations  of  (1)  preparing  dam  emplacement 
and  (2)  concreting  dam  and  power  house  structures. 

Preparing  Dam  Emplacement — Preparing  the  founda¬ 
tions  for  the  dam  structure  was  a  rather  simple  task 
of  earth  and  rock  excavation  except  in  the  river  chan¬ 
nels.  Here  there  was  some  deep  excavation  after  laying 
the  bottom  dry  by  cofferdams.  Stone-filled,  timber-crib 
dams  sheeted  outside  were  built.  The  water  depth  was 


FIG.  10— TYPICAL  FOU.ND.A.TIO.N  EXCAV.\TION  l.N 
BASTARD  GRANITE 


cated  access  is  by  highway.  Also  about  a  mile  away 
there  is  an  interurban  electric  line.  Separation  of  plant 
and  camp  was  made  to  keep  camp  activities  and  visitors 
away  from  the  most  active  construction  operations. 

The  plant  layout  is  indicated  by  Figs.  6  and  8.  Both 
plant  and  camp  were  begun  with  the  railway  and  as 
far  as  possible  timber  cut  from  the  flowage  area  and 
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Fig.  11,  in  which  the  complete  enclosure  of  every  part 
is  the  first  feature  observable.  Sand  and  gravel  cars 
from  the  pits  15  miles  away  come  into  the  bin  house 
and  then  dump  into  the  800-cu.yd.  gravel  space  or  the 
400-cu.yd.  sand  space.  There  is  room  for  six  cars  on  the 
bin-house  tracks  and  the  bins  hold  300  car  loads. 
Besides  the  bin  capacity  there  are  stock  piles  just  east 
of  the  bin  approach  tracks  in  which  generally  about 
10,000  tons  of  aggregate  are  stored.  When  wanted 
this  stock  is  loaded  by  a  crawler  crane  and  clamshell 
into  cars  which  are  run  into  the  bin  house.  Fig.  12 
indicates,  in  diagram,  the  bin  hou.se  structure — it  is 
completely  inclosed  even  to  doors  at  the  entrance  end. 
It  will  be  noted  that  there  are  twin  receiving  tracks 
over  the  bins.  Under  them  are  twin  batching  car  tracks 
and  twin  skip  car  tracks,  one  of  each  directly  above 
each  other  on  each  side.  Two  batching  car.s  on  each 
track  ply  back  and  forth  pulled  by  an  endless  cable; 
they  are  partitioned  and  proportion  the  aggregate  re¬ 
ceived  from  the  bin  chutes.  They  dump  into  .skip  cars, 
cne  on  each  track,  which  are  pulled  by  cable  up  the 
incline  to  the  charging  floor.  Cement  in  bags  comes 
tc  the  same  level  by  belt  conveyor  from  cars  or  house 
(Fig.  11).  There  are  two  1-cu.yd.  tilting  mixers  which 
discharge  into  hopper  cars  on  the  di.stributlng  track. 

This  arrangement  of  plant  u.sed  before  by  the  same 
contractors  has  demonstrated  exceptional  reliability  and 
I  apacity.  Here  the  notable  features  are  the  housing 
and  heating.  A  central  heating  plant  has  an  80-hp. 
and  a  60-hp.  boiler;  and  from  it  steam  is  piped  to  all 
plant  buildings  and  to  the  dam  where  concrete  is  being 


FIG.  14— PLACI.XG  AND  PROTECTING  CONCRETE  IN  WINTER 

kept  warm.  In  the  bin  house  there  are  2-in.  pipes  on 
the  bin  bottoms  and  also  three  rows  five  pipes  high 
on  the  posts  inside  the  bins.  With  doors  closed  the 
bin  house  was  kept  at  60  deg.,  which  thawed  the  gravel 
cars  over  night  and  kept  the  material  well  warmed. 
A  9,000-gr  1.  tank  with  a  steam  coil  in  the  bottom  heated 
the  mixing  water  to  100  deg.  Mixer  house,  cement 
house  and  all  conveyor  and  other  working  enclosures 
were  heated.  In  all  the  work  of  producing  concrete 
there  was  not  an  unsheltered  operation  or  one  without 
comfortable  warmth.  Under  the  conditions  there  was 
no  output  inefficiency  due  to  cold  and  the  concrete  left 
the  mixer  at  80  to  90  deg.  temperature. 

A  cableway  and  a  service  railway  were  installed  for 
distribution  although  the  cableway  was  only  an  in- 


FIG.  13— CONCRETE  DI.STRIIirTION  TRACK  A.ND  C.\BL,EW.\Y 


16  to  18  ft.  running  up  to  23  ft.,  and  the  work  had  to 
be  done  in  a  3  to  5  ft.  current.  There  were  no  com¬ 
plications.  A  considerable  earth  and  rock  excavation 
plant  was  installed;  one  ii<'U.yd.  and  li-cu.yd.  power 
shovels,  three  compre.ssors,  ten  drills,  nine  dump  cars, 
18  dump  wagons,  a  10-ton 
crawler  crane,  ten  scale  pans, 
clamshell  and  drag  buckets, 
road  grader,  tractor  and  small 
tooLs.  This  outfit  was  largely 
employed  in  embankment 
building  as  well  as  in  prepar¬ 
ing  dam  emplacement.  Fig.  9 
gives  a  good  idea  of  the  coffer¬ 
dam  work  and  Fig.  10  shows 
characteristic  rock  excavation. 

The  rock  was  a  bastard 
granite,  fairly  easily  drilled 
and  breaking  nicely.  Much  of 
the  rock  excavation  had  to  be 
done  in  winter  and  except  that 
the  air  was  heated  by  a  coke 
fire  and  a  coil  in  the  pii)e  no 
special  methods  were  employed. 

There  were  three  compressors 
having  an  aggregate  capacity 
of  900  cu.ft.  and  giving  about  80  lb.  pressure  at  the 
drills.  Generally  60  per  cent  dynamite  was  used.  Most 
of  the  rock  was  handled  out  by  derricks  and  used  as 
riprap,  plums  and  cofferdam  fill.  All  concrete  structure 
including  the  core  walls  in  the  shore  dikes  was  carried 
down  to  solid  rock. 

Concreting  Methodic  for  Winter — The  particular  task 
of  the  dam  construction  was  the  concreting.  It  was 
made  so  by  the  conditions  of  (1)  winter  work  and  (2) 
an  output  schedule  to  meet  flood  periods.  It  w’as  the 
end  of  December,  1925,  when  all  conditions  of  plant 
and  foundation  preparation  were  ready  for  concreting. 
The  first  concrete  was  put  in  Jan.  1,  1926,  and  from 
then  on  the  output  has  been  360  cu.yd.  each  weekday. 

The  production  unit  is  shown  in  general  view'  by 
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cidental  means  for  placing  concrete.  Perhaps  10  per 
cent  of  the  concrete  will  be  handled  by  cableway.  It 
being  employed  chiefly  for  general  service,  lifting  and 
carrying.  It  has  a  1,600-ft.  span,  135-  and  140-ft. 
towers,  2  J-in.  cable  and  carries  15  tons.  It  is  operated 
by  a  300-hp.  electric  hoist.  Both  cableway  and  service 
track  are  shown  by  Fig.  13,  The  track  loops  in  front 
of  the  mixers  which  discharge  into  2J-cu.yd.  hopper 
cars  hauled  in  trains  of  two  and  three  by  3-ton  gasoline 
locomotives.  The  track  gage  is  36  in.  From  the  cars 
the  concrete  is  chuted  into  the  forms  as  shown  by 

Generally  the  dam  is  concreted  in  sections  39  ft. 
long  and  8  ft.  high.  Referring  to  the  winter  operations, 
when  concreting  was  started  from  the  rock  foundation 
the  area  was  covered  with  canvas  blocked  up  from  the 
rock  and  the  inclosure  kept  warm  over  night  by  live 
steam  and  salamanders.  This  thawed  and  warmed  the 
rocks  so  that  no  ice  film  or  chilling  interfered  with  the 
bonding  and  setting  of  the  first  layer  of  concrete. 
The  concrete  left  the  mixer  at  80  to  90  deg,,  and  in 
the  2i-cu.yd.  containers  it  was  found  that  it  did  not 
cool  appreciably  in  half  an  hour.  The  heat  of  chemical 
action  apparently  made  up  for  any  loss  in  this  time  by 
radiation.  Over ‘night  and  as  much  as  possible  at  other 
times  the  placed  concrete  was  sheltered  with  canvas 
kept  warm  inside  by  steam  jets.  There  were  employed, 
it  w’ill  be  observed,  no  uncommon  winter  placing 
methods  but  the  common  ones  were  applied  thoroughly. 
This  added  12  to  15  per  cent  to  the  normal  warm 
weather  cost.  In  the  first  winter’s  work  there  was  not 
found  a  fault  in  the  concrete  due  to  freezing. 

Direction  of  Work — As  stated,  the  Central  Maine 
Power  Co.,  Augusta,  Me.,  is  developing  the  Gulf  Island 
power.  Frank  H.  Mason  is  chief  engineer  and  H.  L. 
Baker  is  resident  engineer.  Morton  C.  Tuttle  Co., 
Boston,  Mass.,  is  the  construction  manager  with  W.  H. 
Ryerson  and  B.  R.  Value  in  charge  on  the  w'ork. 

Filled  Land  Forms  Extension  of 
City  of  Bombay,  India 

Concrete  Sea  Wall — Water  Front  Reclaimed  by 
Hydraulic  Dredges — City  Planning 
Development  on  New  Site 

Land  reclamation  and  city  planning  on  a  large  scale 
j  are  being  carried  out  at  Bombay,  India,  where  an 
area  of  about  1,200  acres  is  being  filled  along  the  water¬ 
front.  The  southern  end  of  the  city  is  a  narrow  penin¬ 
sula  having  the  harbor  on  the  east,  where  the  main 
filling  is,  and  Back  Bay  on  the  west.  A  broad  drive 
will  extend  along  the  water  front  and  another  along 
the  center  of  the  new  site,  with  an  underground  rail¬ 
way  under  the  latter  and  connecting  with  the  two  great 
railway  terminals  at  the  northern  end.  Parks,  public 
buildings,  offices  and  residential  districts  will  be  laid 
out.  This  improvement  and  extension  of  the  southern 
end  of  the  city  w'as  noted  in  connection  with  the  new 
railw'ay  and  terminal  facilities  in  Engineering  News- 
Record  of  Sept.  21,  1922,  p.  485. 

As  the  first  step  in  the  construction  work,  a  sea  wall 
four  miles  long  is  being  built,  consisting  of  a  massive 
concrete  structure  on  a  rock  rubble  mound  having  a  top 
width  of  20  ft.  at  the  water  line,  with  slopes  of  1  to 
IJ.  The  outer  slope  is  protected  by  a  layer  of  quarry 
blocks  of  4  to  7  tons  in  weight.  Upon  this  mound  the 


monolithic  concrete  wall  is  built,  with  dovetailed  blix'ks 
or  sec-tions  20  ft.  long.  16  ft.  wide  and  8  ft.  high,  having 
a  3i-ft.  parapet  wall  on  the  waier  side.  At  some  parts 
these  blocks  are  hollow,  the  interior  space  being  filled 
with  loose  rock  and  covered  with  a  concrete  slab. 

For  the  northern  end  of  the  sea  wall,  where  there 
is  a  considerable  depth  of  soft  material,  a  temporary 
pile  trestle  carries  two  railroad  tracks  for  a  pair  of  pile- 
drivers  and  the  rock  trains.  The  quarry  is  about  twentv 
miles  distant,  on  one  of  the  main  line  railways.  The 
work  is  handled  in  trains  of  20-yd.  side-dump  cars, 
which  are  dumped  on  both  sides  of  the  trestle  and  be¬ 
tween  the  two  trjicks.  For  the  southern  end,  where  the 
bedroc'k  is  nearly  exposed,  a  narrow  mound  is  first 
built  by  5-yd.  end-dump  cars,  and  is  then  widened  by 
side  dumping  from  trains  of  the  20-yd.  cars.  When 
the  mound  has  reached  full  height,  it  is  leveled  off  and 
forms  are  placed  for  the  concrete  wall  blocks.  Finally, 
tracks  are  laid  along  the  wall  and  a  crane  places  the 
big  quarry  blocks  on  the  water  face  of  the  mound. 

Concrete  and  brick  .storm-water  drains  are  carried 
through  the  rock  mound.  Those  in  the  southern  por¬ 
tion  are  built  on  a  rock-filled  trench  under  the  mound; 
but  those  in  the  northern  portion  have  a  pile  founda¬ 
tion  enclosed  by  steel  sheetpiling  which  extends  to  the 
toes  of  the  sfone  fill,  white  a  concrete  apron  beyond  the 
outfall  prevents  erosion  or  disturbance  of  the  soft  mate¬ 
rial. 

Two  hydraulic  dredges  are  used  in  making  the  fill 
behind  the  sea  wall.  The  large.st  of  these  has  a  capacity 
for  dredging  2.000  cu.yd.  per  hour  in  70  ft.  of  water 
and  delivering  it  through  a  42-in.  pipe  line  to  a  di.stance 
of  5,000  ft.  A  triple-expansion  engine  drives  the  pump, 
two  compound  engines  drive  the  twin  screws,  and  a 
smaller  compound  engine  drives  the  cutter  head  on  the 
suction  pipe.  This  machine  works  in  the  harbor  and  as 
it  is  about  6,000  ft.  from  the  site  of  filling,  it  delivers 
the  material  to  a  floating  pumping  station  which  re¬ 
handles  the  material  and  delivers  it  to  the  site.  A 
smaller  suction  dredge  on  the  Back  Bay  side  di.scharges 
the  material  directly  into  place,  but  when  it  works 
farther  out  an  intermediate  pumping  plant  will  be  in¬ 
stalled. 

The  discharge  line  of  the  big  dredge  is  in  48-ft. 
lengths,  each  carried  by  a  pontoon  consisting  of  two 
58-in.  cylindrical  floats  45  ft.  long.  On  each  pontoon 
is  a  hand  hoist  for  the  anchor  chain,  a  walk  or  gang¬ 
way,  and  a  hand  pump  to  handle  water  ballast  in  the 
floats  and  thus  adjust  the  grade  of  the  pipe  line. 

All  this  filling  and  reclamation  work  is  being  done 
by  day  labor  under  the  direction  of  the  Bombay  Devel¬ 
opment  Commission,  of  which  H.  A.  Eiger  is  chief 
engineer.  The  laying  out  of  this  new  extension  of  the 
city  is  in  charge  of  W.  R.  Davidge.  Meek  &  Buchanan, 
of  London,  England,  are  consulting  engineers  for  the 
entire  project 

Smokeless  Garden  Village  Near  London 

Selsdon  Garden  Village,  11  miles  from  London,  Eng¬ 
land,  was  officially  opened  July  24.  The  site  was  sur¬ 
veyed  early  in  1925  and  construction  started  late  that 
year,  all  as  a  private  enterprise  at  a  cost  reported  in 
London  Municipal  Engineering  (London)  as  $5,000,000. 
There  will  be  250  semi-detached  dwellings  each  equipped 
by  the  syndicate  “with  a  gas  cooker,  a  gas  copper 
[boiler]  and  a  gas  fire”  [for  heating].  The  village  ia 
located  in  “picturesque  upland  country.” 
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Endurance  Testing  of  Metals 
New  Developments 

.\xial  and  Flexural  Endurance  Equal — Grooves  and 
Threads — Water  Corrosion  Found  to 
Lower  Endurance 

Studies  of  endurance  of  metal  under  alternatinjf 
.stres.s  were  reported  from  three  different  labora¬ 
tories  at  the  annual  meetiiiK  of  the  American  Society 
for  Testinjr  Materials  in  June.  All  presented  important 
new  facts,  as  already  noted  in  our  report  of  the  meeting 
(July  1.  p.  20).  A  summary  of  the  principal  results  is 
yiven  in  the  following. 

Dirfct-Stresa  Endurance — Extensive  tests  made  in 
the  research  laboratories  of  the  Westinjrhouse  Electric 
&  Mf^.  Co.,  East  Pittsburgh,  Pa.,  and  reported  a  year 
ago  by  Paul  L.  Irwin  (Engineeritif]  News-Record,  Aug. 
20.  1925,  p.  .‘Ill),  showed  that  for  certain  metals  the 
endurance  under  alternations  of  axial  stress,  applied  by 
an  ingenious  electro-magnetic  stressing  device,  was  sub¬ 
stantially  equal  to  the  endurance  limit  found  in  re- 
ver.sed-bending  fatigue  tests  of  the  more  common  type 
— the  stress  in  the  reversed-bending  test  pieces  being 
calculated  by  the  ordinary  theory  of  flexure.  In  other 
words,  the  e.xtreme-fiber  stre.ss  in  the  flexural  test  piece 
and  the  average  load  on  the  axially  ijtressed  test  piece 
were  equal  at  the  respective  endurance  limits  of  the 
test  pieces.  The  metals  experimented  uj)on  at  that  time 
— steel,  bronze  and  cast  iron — had  a  high  proportional 
limit,  well  above  the  endurance  limit,  so  that  the  stress 
di.stribution  in  the  endurance  tests  probably  followed 
Hooke’s  law.  As  an  extension  of  this  study,  during  the 
past  year  a  series  of  endurance  tests  was  made  on 
metals  whose  proportional  limit  is  considerably  lower 
than  the  endurance  limit.  The  net  result  of  the  new 
series  of  teats  is  to  show  that  the  same  conclusion  holds 
al.so  for  these  metals,  in  .spite  of  the  apparent  inapplica¬ 
bility  of  the  common  theory  of  flexure. 

The  metals  experimented  with  were  annealed  electro¬ 
lytic  copper,  annealed  monel  metal,  and  annealed  nickel, 
the  first  mentioned  of  which  has  a  proportional  limit 
in  tension  as  low  as  1,875  lb.  per  sq.in.  although  its 
endurance  limit  was  found  to  be  somewhere  between 
10,000  and  11,000  lb.  per  sq.in.  The  results  are  com¬ 
bined  in  the  accompanying  table  with  those  obtained 
last  year. 

Mr.  Irwin  concludes  that  the  two  groups  of  tests 
.show  the  endurance  limit  under  direct  stre.ss  to  be  the 
same  as  that  under  bending  stress  regardless  of  the 
ratio  of  endurance  to  proportional  limit. 

Fatigue  Effect  of  Grooves  and  Threads — Service  fail¬ 
ures  of  airplane  propeller  hubs  led  to  a  study  of  the 
effect  of  notches,  grooves,  threads  and  the  like  upon 
fatigue  endurance,  at  the  laboratory  of  the  Army  Air 
Service,  McCook  Field,  Dayton,  Ohio.  Tests  were  made 
both  on  .steel  and  on  aluminum  alloy,  the  steel  being  of 
both  carbon  and  alloy  type.  Circumferential  grooves 
ot  various  widths,  depths  and  shapes  were  turned  in 
the  si)ecimens,  the  groove  in  each  case  being  at  mid¬ 
length  (of  a  simple-beam  specimen)  so  as  to  constitute 
the  failure  section.  Other  specimens  had  threads  turned 
on  the  entire  middle  portion  of  the  specimen.  Simple 
tension  tests  were  made  on  corresponding  specimens, 
in  each  instance.  The  results,  reported  by  R.  R.  Moore, 
are  not  wholly  complete  and  conclusive  because  the 


number  of  specimens  available  did  not  in  all  cases 
suffice  to  give  a  complete  stress-cycle  curve  of  endur¬ 
ance,  but  the  conclusions  reached  are  well  supported  and 
not  likely  to  be  changed  by  further  experiments. 

In  simple  tension,  the  notched  specimens  usually 
developed  higher  tensile  strength  than  unnotched 
specimens  of  the  same  area  as  the  root  section  of  the 
groove  or  notch,  but  in  the  repeated-stress  machine 
the  notched  specimens  were  the  weaker,  their  endur¬ 
ance  limit  sometimes  being  less  than  40  per  cent  of  the 
normal  value.  Even  with  a  groove  of  i-in.  radius,  the 
endurance  limit  was  only  80  per  cent  of  the  normal 
value.  For  a  chrome-vanadium  steel  as  well  as  for 
aluminum  alloy,  a  60-deg.  V-notch  and  a  45-deg.  notch 
V  ith  one  straight  side  had  about  the  same  effect  on 
endurance  (for  steel,  endurance  limits  21,000  and 
24,000  respectively,  as  against  55,000  for  the  normal 
te.st  piece;  for  aluminum  alloy,  7,750  and  8,000  respec¬ 
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tively,  against  14,000  normal).  These  notches  had  root 
radii  of  .01  to  .015  in.  In  general,  the  endurance 
strength  of  the  specimen  increased  with  increasing 
radius  of  root  of  groove.  ,  The  decrease  in  endurance 
strength  was  not  quite  as  marked  in  the  aluminum 
alloy  as  in  the  chrome-vanadium  steel. 

A  marked  difference  was  found  between  test  pieces 
with  a  single  groove  and  continuously  threaded  test 
pieces.  A  No.  28  thread  on  a  I-in.  specimen  brought 
the  endurance  limit  down  from  51,000  to  43,000  lb.  per 
.sq.in.,  while  a  single  circumferential  groove  of  the 
same  form  brought  it  down  to  12,000  lb.  A  No.  24 
thread  or  groove  on  a  i-in.  piece  made  the  two  endurance 
limits  37,000  and  21,000  respectively. 

Endurance  of  High  Stress — Part  of  the  continued 
endurance  testing  at  the  Naval  Engineering  Experi¬ 
ment  Station,  Annapolis,  during  the  past  year,  was 
directed  toward  extending  the  stress-cycle  graph  to 
higher  stresses  and  lower  cycles  than  have  been  used 
previously.  Endurance  testing  has  generally  been 
directed  toward  locating  the  endurance  limit,  for  which 
purpose  the  applied  stresses  are  kept  close  to  the 
expected  limit. 

As  the  attached  diagrams  (alloy  steel,  monel  metal 
and  low-carbon  steel)  indicate,  fatigue  tests  were  carried 
out  at  bending  stresses  about  three  times  as  high  (in 
nominal  value)  as  the  endurance  limit,  producing 
lupture  in  the  extreme  cases  at  as  few  as  300  to  400 
cycles.  In  the  first  and  second  diagrams  the  upper 
curv'es  represent  these  results.  It  was  necessary  to 
keep  the  specimen  cool  with  a  water  stream  in  order 
to  prevent  serious  lowering  of  the  endurance  strength 
by  the  heating  of  the  specimen  during  the  progress  of 
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upon  the  normal  endurance 
limit  than  corrosion  simulta¬ 
neous  with  fatigue.  Dr.  Mc- 
Adam  says  that  “the  effect  of 
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rather  severe  corrosion  prior 
to  fatigue  is  much  less  than 
the  effect  of  very  .slight  corro¬ 
sion  simultaneous  with  fatigue. 
Even  this  relatively  .small  el- 
FATiGUE  TESTS  AT  HIGH  STUESS,  AND  COMBINED  couRosioN  AND  FATIGUE  fect  of  severe  prior  corrosion 

is  probably  due  largely  to 

which  the  mild  steel  was  stronger  than  at  room  tern-  slight  corrosion  under  the  rust  patches  continuing 
perature.  In  all  cases  the  consistence  and  regularity  of  simultaneously  with  the  fatigue.” 
the  observation  points  are  noteworthy.  The  lowering  of  endurance  limit  by  corrosion  ranged 

Corrosion  and  Fatigue — In  the  lower  part  of  the  for  different  steels  from  3  per  cent  to  30  per  cent  for 
stress-cycle  curves,  the  results  obtained  with  water-  slight  corrosion  (water  stream  continued  during 
cooled  specimens  appeared  abnormal,  and  were  studied  100,000  cycles)  and  from  20  to  60  per  cent  for  severe 
more  minutely.  As  a  result,  it  was  found  that  this  corrosion  (water  stream  for  li  million  cycles), 
abnormality  was  caused  by  the  chemical  effects  of 
water  on  steel.  Recently  in  a  brief  discussion  of  cor¬ 
rosion  and  fatigue.  Prof.  H.  F,  Moore  said  (Engineer¬ 
ing  Neivs-Record,  Sept.  3,  1925,  p.  377),  “The  accelerat¬ 
ing  effect  of  corrosion  on  fatigue  is  not  known,  except 
for  high  stresses,  beyond  the  yield-point.”  The  present 
results  supply  knowledge  on  this  point. 

The  effects  are  brought  out  clearly  in  the  alloy-steel 
cuiA’e  in  the  adjoining  diagram.  It  will  be  seen  that 
the  stress-cycle  curve  gives  a  lower  endurance  limit 
as  the  length  of  time  during  which  the  corrosive 
action  of  the  water  stream  continues  is  increased.  The 
most  decided  effect  on  the  stress-cycle  curve  was  pro¬ 
duced  during  the  first  4  hr.  of  the  test.  In  this 
length  of  time  the  specimens,  which  were  entirely 
surrounded  by  the  water  stream,  remained  fairly 
bright;  small  dull  spots  were  visible,  however,  which 
on  examination  through  a  microscope  proved  to  be 
oxide  patches  surrounding  non-metallic  inclusions  or 
pits,  and  in  most  cases  showing  akso  a  transverse  crack 
passing  through  the  spot.  No  similar  spots  or  trans¬ 
verse  cracks  were  found  on  specimens  tested  to  failure 
in  air.  It  was  concluded  that  the  low  position  of  the 
endurance  curve  of  the  water-cooled  specimens  is  due 
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Two  New  Welded  Steel  Buildings 
A  steel  indu.strial  building,  completely  welded,  was 
recently  erected  by  the  Pearl  City  Boiler  &  Manufactur¬ 
ing  Co.,  of  .Jamestown,  N.  Y.,  at  its  plant.  The  struc¬ 
ture  is  40  ft.  wide  by  60  ft.  long,  50  ft.  high  to  the 
roof  trusses,  and  is  covered  with  corrugated  steel  w’elded 
to  the  frame.  The  columns  carry  a  5-ton  crane  runway 
extending  the  full  length  of  the  shop.  All  members  of 
the  framework  were  welded  electrically,  using  Lincoln 
w’elders.  Even  the  electrical  fixtures  and  machinery 
shafting  brackets  were  welded  to  the  frame.  Previously 
the  same  company  had  erected  a  25-ton  elevator  shaft 
five  stories  high,  of  all-welded  construction.  George 
J.  Graves,  president  of  the  company,  reports  that  it  is 
now  building  a  steel  garage  of  welded  construction. 
In  Decatur,  Ill.,  an  all-welded  building  has  been  con¬ 
structed  by  the  Mississippi  Valley  Structural  Steel  Co. 
In  this  building  the  first-floor  beams  are  supported  by 
basement  columns,  and  the  roof  is  carried  by  wall¬ 
bearing  trusses.  The  connections  between  columns  and 
beams  as  well  as  all  truss  connections  are  welded.  The 
H-columns  have  cap,  bases  and  self  angles  welded  to 
them.  Truss  web  members  are  riveted  to  the  chords. 
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Rail  and  River  Terminal  at 
Cincinnati,  Ohio 

No  Dock  Structure — Barges  and  Freight  Yard 
Served  by  Two  Revolving  Cranes 
on  Levee  and  in  Yard 


Yard  Crane 


US  Octtm.nenf 
Harbor  line  ■ . 
,  Crane  is 


A  PAIR  of  10-ton  electric  full-circle  revolving  travel¬ 
ing  cranes  located  on  the  levee  slope  and  top  of 
bank  constitute  the  main  features  of  a  simple  and  in¬ 
expensive  water-front  terminal  now  being  built  at  Cin¬ 
cinnati,  Ohio,  for  the  transfer  of  freight  between  river 
vessels  and  railway  cars  or  motor  trucks. 

Like  most  cities  on  our  navigable  rivers,  Cincinnati 
has  a  long  stretch  of  paved  slope  or  levee,  along  which 
are  moored  wharf  boats  against  which  the  steamers  and 
barges  lie,  all  freight  having  to  be  hauled  up  the  slope 
by  teams.  In  providing  for  a  more  convenient  and 
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radius  and  6  tons  at  118  ft.  Its  boom  reaches  far 
enough  to  extend  over  barges  at  the  pool  or  low-water 
level  maintained  by  the  dam  below  the  city,  and  it  can 
swing  round  to  serve  cars  or  motor  trucks  on  the  top 
of  the  bank.  As  the  space  thus  reached  on  the  bank  is 
limited,  the  second  crane  provides  for  transfer  to  the 
main  area  of  the  yard.  The  latter  crane,  similar  to 
the  first,  has  a  travel  of  about  100  ft.  on  rails  laid  on 
two  heav'y  concrete  girders  or  stringers.  Two  railway 
tracks  will  be  laid  at  pre.sent,  branching  from  the  line 
of  the  Baltimore  &  Ohio  R.R.  on  Front  St.,  but  there 
is  provision  for  three  additional  tracks.  It  is  estimated 
that  the  main  crane  can  handle  about  500  tons  in  a 
10-hour  day.  These  cranes  were  purchased  from  the 
U.  S.  Engineer  Department,  having  been  used  in  the 
construction  of  the  Wilson  Dam  at  Florence,  Ala.  Each 
crane  has  a  100-hp.  motor  for  hoisting,  75-hp.  for  trav¬ 
eling  and  25-hp.  for  swinging. 

It  is  stated  that  more  than  15,000,000  tons  of  freight 
were  transported  on  the  Ohio  River  in  1925,  an  increase 
of  about  50  per  cent  over  1924,  while  the  traffic  for 
the  first  six  months  of  1926  shows  an  increase  of  some 
2,000,000  tons  over  the  corresponding  period  of  1925. 
The  extensive  project  of  Ohio  River  regulation  by  locks 
f-nd  dams  is  expected  to  be  completed  in  1929,  when  a 
considerable  increase  of  traffic  is  hoped  for.  In  view  of 
the  possibilities  of  river  transportation  of  freight, 
modern  freight-handling  facilities  were  advocated  in 

1922  by  the  Cincinnati  Chamber  of  Commerce,  which  in 

1923  promoted  the  organization  of  the  Cincinnati  River- 
Rail  Transfer  Co,  for  this  purpose,  the  stock  being  sub¬ 
scribed  mainly  by  local  concerns  and  citizens.  Julian  A. 
Poliak  is  president  of  this  company,  and  its  secretary  is 
George  W.  Breiel,  manager  of  the  industrial  department 
of  the  Chamber  of  Commerce.  The  terminal  was  de¬ 
signed  by  Bert  I.  Baldwin,  consulting  engineer,  Cin¬ 
cinnati,  Ohio.  J.  &  F.  Harig  have  the  general  con¬ 
tract,  while  sub-contracts  have  been  let  to  the  General 
Iron  Works  Co.  for  fabrication  of  structural  steel  and 
to  Nolte  Construction  Co.  for  concrete  and  wood  piling. 
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FIG  1— Gl.\lM.\.\ATl  RIVER  FRGNT  FREIGHT  TERMINAL 

economical  system  of  freight^  handling,  it  was  decided 
not  to  build  a  water-front  dock  with  cranes  or  freight 
inclines,  as  has  been  done  at  some  river  ports,  but  to 
rely  entirely  upon  cranes  of  long  reach,  requiring  only 
simple  foundations.  These  cranes,  with  their  founda¬ 
tions  and  runways,  a  freight  yard,  a  warehouse  140  x 
60  ft.,  and  a  moored  landing  barge  constitute  the 
terminal,  the  layout  of  which  is  shown  in  Figs.  1  and  2. 
The  site  of  the  freight  yard  is  above  the  water  line  of 
all  except  extreme  floods.  In  addition  to  package 
freight,  the  termini^  is  adapted  for  handling  steel,  pig 
iron,  cement  and  other  bulk  commodities. 

Two  concrete  slabs  or  girders  built  on  the  slope  of 
the  levee,  supported  on  16-in.  concrete  piles  driven  to 
rock  and  with  the  lower  one  surmounted  by  a  steel 
trestle,  form  the  150-ft.  runway  for  the  main  gantry 
crane,  which  has  a  hoisting  capacity  of  10  tons  at  100-ft. 


Sulphur  Treated  Cement  Drain  Tile 

That  the  strength  of  Portland  cement  drain  tile  may 
be  increased  very  materially  while  its  quality  of  absorb¬ 
ing  water  is  decreased,  by  placing  the  tile  in  a  bath  of 
molten  sulphur  until  completely  impregnated,  was 
demonstrated  in  a  recent  investigation  at  the  Bureau  of 
Standards.  In  some  cases,  however,  such  treating  will 
not  prevent  deterioration  of  the  tile.  For  instance  a 
number  of  these  tile  placed  in  alkali  soil  in  Colorado 
decomposed  almost  completely  in  two  years,  although 
tile  unimpregnated  with  sulphur  also  decomposed. 
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Water  Delivery  Makes  Long  Haul  of 
Batches  Economical 

With  Six-Batch  Truck  Haul  Averaging  Seven  Miles 
from  Water-Front  Proportioning  Plant 
Contractor  Paves  900  Ft.  a  Day 


the  platforms  are  full,  the  bags  are  hand-truckt*<l  into 
the  shed  and  stacked.  Eighteen  men  comprise  the  labor 
force  at  the  plant,  a  foreman,  3  crane  operators  and  11 
laborers. 

Paring  Practice — Trucks  tcpiipped  with  compartment 
bodies  for  six  batches  of  five  bags  each  haul  the  dr>’ 
material  to  the  paver.  The  sand  and  stone  are  loaded 
first  and  the  cement  is  placed  on  top.  A  tari>aulin  is 
u.sed  to  hold  the  cement.  Such  an  order  of  loading 
saves  one  truck  movement  from  the  bins  to  the  cement 
shed  which  would  occur  if  the  cement  were  placed  be¬ 
tween  the  sand  and  stone.  The  contractor  finds  that  a 
satisfactory  mix  of  the  materials  occurs  in  dumping 
into  the  mixer  pan  and  that  the  tarpaulins  hold  all  of 
the  cement  on  the  truck  during  transit.  Placing  cement 
in  the  trucks  first  is  not  considered  as  it  does  not  slide 
out  clean  even  when  the  truck  body  is  at  its  maximum 
tilt. 

Six  batches  are  hauled  except  where  the  trucks  must 
run  on  comparatively  new  pavement  where  the  load  is 
limited  to  four  batches.  Some  thought  was  given  to 
moving  the  batching  plant  as  the  paver  worked  away 
from  the  present  location  but  the  contractor  has  con¬ 
cluded  it  is  cheaper  to  add  trucks  as  the  di.stance  from, 
the  mixer  to  plant  increa.ses.  Nine  trucks  were  used 
when  the  haul  was  seven  miles.  The  longest  haul  will 
be  about  eleven  miles. 

Preparing  subgrade  requires  only  light  work  with 
slips.  A  tandem  roller  is  used  between  the  forms.  A 
21-E  paver  pours  one-half  of  the  pavement  for  about  21 
days,  or  until  the  concrete  .sets  sufficiently  to  allow  the 
mixer  and  trucks  to  operate  on  it.  and  then  it  pours  the 
other  half.  Turnouts  are  placed  as  frequently  a.s  pos¬ 
sible  to  reduce  the  distance  the  trucks  must  back  to  the 
paver. 

The  alignment  contains  many  curves  that  are  not  well 
adapted  to  mechanical  finishing.  In.stead  two  screed.s 
are  used  weighing  1.5  lb.  per  foot.  The.se  are  followed 
by  a  float  board,  rubber  belting  and  a  broom  finish. 
The  pavement  is  covered  with  straw  and  kept  wet  for 
ten  days.  Logs  are  placed  on  the  straw  to  keep  vehicles 
rials  are  available  within  trucking  distance  but  the  from  using  the  newly  laid  pavement.  The  work  is  being 
economy  of  water  rates  made  the  described  location  of  done  by  Connor  Bros.,  Brooklyn,  N.  Y.,  with  Peter 
plant  and  method  of  material  supply  more  economical.  Connor  and  John  Hann  in  charge. 

Proportioning  Plant — Two  gasoline  cranes  operating  _ 

?-cu.yd.  clamshells  handle  the  sand  and  stone.  One  of  ^  m 

the  cranes  works  continuously  unloading  barges  while  Unique  Sewage  Plan  for  North  Toronto 

the  other  charges  the  120-ton  batcher  bins  with  sand  ^n  activated-sludge  plant,  to  treat  pre-settled  sewage, 
and  stone.  Both  cranes  are  of  the  crawler  type.  Volu-  has  been  recommended  for  North  Toronto,  Ont.,  by  Dr. 
metric  batching  hoppers  are  used.  G.  G.  Nasmith,  of  Gore,  Nasmith  &  Story,  consulting 

There  is  a  total  storage  capacity  for  3,000  cu.yd.  engineers,  Toronto,  and  Harrison  P.  Eddy,  consulting 
of  stone,  1,000  cu.yd.  of  sand  and  2,200  bbl.  of  cement,  engineer,  Boston,  Mass.  The  sludge  from  both  the  pre- 
The  accompanying  illustration  shows  the  plant  and  settling  tanks  and  the  activated-sludge  plant  would  be 
material  piles  and  their  location  relative  to  the  barge  heated,  digested  in  tanks,  and  dewatered  on  gla.ss-covered 
mooring  shown  in  the  background.  An  attempt  is  made  drying  beds.  Works  large  enough  to  heat  a  dry-weather 
to  keep  this  storage  continuously  as  near  the  maximum  flow  of  6  U.  S.  m.g.d.  from  50,000  people  are  advised,  but 
as  possible  since  storms  on  Long  Island  Sound  often  in  times  of  storm  the  ultimate  operating  rate  would  be 
keep  boats  out  of  the  inlet.  The  barges  carry  slightly  12  U.  S.  m.g.d.,  besides  which  there  would  be  standby 
over  600  yd.  and  draw  10  ft.  of  water.  About  three  sedimentation  tanks  to  take  the  excess  36  times  the 
barges  of  stone  and  li  barges  of  sand  are  unloaded  per  dry-weather  flow,  or  216  U.  S.  m.g.d.  The  estimated 
week.  The  cement  is  taken  from  the  boats  in  slings  construction  co.st  is  $576,000  or  $96,000  per  U.  S.  m.g.d. 
holding  8  or  10  bags.  The  location  of  the  cement  shed  capacity.  The  total  annual  charges  are  estimated  at 
is  indicated  by  the  fact  that  the  accompanying  picture  $77,243  or  about  $35  per  U.  S.  m.g.d.,  allowing  5  per  cent 
was  taken  from  the  cement-shed  platform.  The  cement  interest  and  1.733  per  cent  depreciation  (30-yr.  life,  4 
is  deposited  on  a  platform  around  the  cement  shed  and  per  cent  sinking  fund).  More  detailed  figures  are  given 
batched  directly  into  trucks  in  so  far  as  possible.  W'hen  in  The  Canadian  Engineer,  Aug.  3,  1926. 


IN  THE  interest  of  economy  and  convenience  of 
handling  aggregate  and  cement  the  contractor  for  12 
miles  of  concrete  road  from  Mattituck  to  Greenport, 
Long  Island,  has  located  his  proportioning  plant  at  a 
pier  head  IJ  miles  off  the  line  of  his  paving  work. 
The  dr>'  materials  are  truck-hauled  to  the  paver  which 
has  averaged  900  ft.  a  day  of  10-ft.  (half-width)  pave¬ 
ment.  The  road  is  20  ft.  wide,  and  has  an  8-7-8-in. 
section;  a  l:li:3  mix  is  used.  Expansion  joints  are 
placed  every  40  ft.  All  materials  are  brought  to  the 
plant  by  boat.  The  stone  is  trap  rock  from  New  Haven, 
Conn.;  the  sand  comes  from  Port  Jefferson,  N.  Y. ;  and 
the  cement  from  a  New  York  City  warehouse.  Mate- 


PROPORTIONTNG  PLANT  LOCATED  AT  PIER 
PhotOKraph  taken  from  platform  of  cement  shed;  barge 
being  unloaded  In  left  background. 


ENGINEERING  NEWS-RECORD 


Vol.  97,  No.  9 


Percentage  Renewals  and  Average  Life  of  Railway  Ties 

Studies  of  Records  of  127,500  Treated  and  Untreated  Test  Ties  Support  Use  of  Law  of  Probability — 
Charts  Show  Average  Life  and  Probable  Remaining  Life  at  Any  Given  Period 


By  J.  D.  MacLean 

KiiKiii*''  !'  ill  Kori'st  rrodui’ts,  1’.  S.  Forpst  I’rortucts  I^iboratory, 
Madison,  Wls. 


For  a  number  of  years  the  Forest  Products 
Laboratory,  in  co-operation  with  the  railroads,  has 
been  collecting  tie-service  records  from  test  sec¬ 
tions  of  track  in  various  parts  of  the  country.  These 
records  comprise  both  treated  and  untreated  ties  of 
different  species.  Inspections  are  made  at  regular 
intervals  (usually  annually)  after  the  ties  are  placed  in 
.service  and  renewals  started.  When  all  the  ties  in  a 

test  section  have  been  re-  _ _ 

moved,  the  average  life  of  the  I  I  i  ‘ 

ties  in  the  group  is  computed.  oo  .  1 _ !  . 

Obviously  the  average  life  I'll 

will  vary  widely  for  different  co  ‘  r  • - 1 _ . 

groups.  Nevei’theless, through-  "J  i  ;  j 

out  all  of  the  groups  there  70  1  |  - . . 

is  a  remarkably  constant  cor-  ^  j  '  ,  1 

relation  between  the  proper-  o  60  •  -  j  — •  -  . 

tion  of  renewals  made  and  the  ^  1  i  I  I 

corresponding  elap.sed  proper-  -  j  |  -  i - j 

tion  of  the  average  life.  To  ^ 

illustrate,  in  a  group  of  ties  c ;  i'j  i 
having  an  average  life  of  12  *  |  |  j 

vears,  about  22  per  cent  would  a  ^  i  «  I 

be  renewed  in  9  years,  and  in  '■ 

another  group  having  an  aver-  j  ^ 

;ige  life  of  8  years  about  22  _  I _ _  _ 

per  cent  would  be  renewed  in  i 

6  years,  or  at  75  per  cent  of  ul  '  li  I 

the  average  life  in  each  ca.se.  30  40  so  eo  7{ 

Renewal  Curves  —  Several 

years  ago  the  Curve  A  in  a.  original  <urv.- bas'd '.m 
Fig.  1  was  prepared  by  M.  E. 

Thorne,  showing  the  percentage  of  tie  renewals  plotted 
again.st  jiercentage  of  average  life  elapsed  (see  “Pro¬ 
ceedings”  of  the  American  Wood  Preservers  Association, 
1918).  This  graph  takes  the  form  of  the  “cumulative 
frequency”  or  “summation”  curve  derived  from  the 
familiar  probability  type,  and  is  based  on  completed 
service  test  records  of  12,185  untreated  ties  from  26 
groups,  and  20,751  treated  ties  from  17  groups,  or 
•12,926  tics  in  all.  A  number  of  railroads  in  using  this 
curve  have  found  that  it  indicates  very  clo.sely  the  rela¬ 
tion  between  renewals  and  average  life  of  ties  in  their 
own  practice,  especially  when  the  number  of  ties  in¬ 
volved  is  fairly  large. 

Since  the  preparation  of  £hi.s  curve,  a  large  number 
of  other  .service  tests  have  been  completed,  and  curves 
based  upon  these  indicate  clearly  the  operation  of  the 
law  of  probability  in  the  replacement  required  annually. 
The  additional  records  include  44,970  untreated  and 
29,646  treated  ties,  making  a  total  of  57,155  and  70,397 
respectively,  or  a  grand  total  of  127,552  ties.  There 
were  58  different  groups  of  untreated  and  37  groups 
of  treated  ties,  or  95  records  altogether.  The  records, 
which  include  renewals  for  all  causes,  are  probably  the 
most  e.xtensive  thus  far  obtained  from  the  standpoint  of 


numbers,  di.stribution,  and  reliability.  An  effort  was 
made  to  eliminate  all  data  not  considered  entirely 
reliable. 

For  each  group  of  ties  the  average  life,  the  percent¬ 
age  of  renewals,  and  the  percentage  of  average  life 
elapsed  at  each  renewal  period  were  computed.  Curves 
were  drawn  for  the  individual  groups,  .showing  the  rela¬ 
tion  between  the  total  percentage  of  tie  renewals  and 
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COMPAKISOX  OF  TIE  RENEWAL.  CFUVES 

ords  of  '12,93ti  tips.  R.  Xcw  curve  based  on  records  of  127,553  ties. 

the  percentage  of  average  life  elapsed.  Readings  were 
then  taken  from  each  of  the  curves  (for  definite  per¬ 
centages  of  renewals)  and  a  weighted  average  value  of 
percentage  of  average  life  elapsed  was  computed. 
Weighted  averages  were  determined  for  untreated  ties 
alone,  treated  ties  alone,  and  for  all  ties  including  both 
treated  and  untreated.  The  data  thus  obtained  are 
shown  in  the  accompanying  table. 

Summeitinn  Curves — The  information  given  in  this 
table  is  plotted  in  Figs.  1  and  2.  Fig.  1  shows  both 
the  original  curve.  A,  mentioned  above  and  the  corre¬ 
sponding  new  curve,  B,  derived  from  the  more  complete 
data  on  127,552  ties.  It  will  be  observ^ed  that  the  results 
indicated  by  the  former  are  fairly  well  checked,  over  the 
more  important  range,  by  the  latter  curve. 

Fig.  2  shows  the  summation  data  of  the  table  plotted 
on  “probability”  paper.  This  paper  is  so  constructed 
that  when  data  which  vary  in  accordance  with  the 
normal  law  of  probability  are  plotted  in  the  summation 
form  as  functions  of  their  probability  of  occurrence,  the 
points  will  lie  on  a  straight  line.  With  the  data  thus 
plotted  it  is  possible  to  extend  the  curve  and  study  the 
results  that  may  be  expected  beyond  the  range  over 
which  data  are  obtained.  It  is  also  more  convenient 
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FTO.  3— CHART  FOR  DFTFRMTMNC.  PROBABLE 
'  LIFE  OF  TIES 

This  chart  shows  the  average  life  to  be  expected  after 
various  percentages  of  renewals  have  been  made. 
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FIG.  2— RELATION  OF  TIE  REPL.VCEMENT  TO 
AVERAGE  LIFE 

Curve  X  for  70,397  treated  ties.  Curve  Y  for  57,155  imtreated 
ties.  Curve  Z  for  all  the  127,552  ties. 

to  US.  the  straight  line  than  the  curve  plotted  on 
rectangular  co-ordinate  paper,  as  in  Fig.  1,  especially  at 
the  upper  and  lower  limits. 

Separate  and  Combined  Curves — There  is  apparently 
some  diflference  in  the  relation  of  renewals  to  average 
life  for  the  treated  and  untreated  ties,  shown  in  Fig. 
2,  more  particularly  in  the  range  where  the  renewals 
are  small.  In  the  more  important  working  range,  how¬ 
ever,  the  difference  is  only  slight.  It  is  possible  that 


the  variation  arises  on  account  of  decay  being  the  more 
important  influence  affecting  renewals  of  untreated  ties, 
whereas  mechanical  wear  is  the  more  potent  factor  with 
treated  ties.  In  any  event  the  small  difference  in  the 
two  curv’es  makes  it  possible  to  employ  a  combined  curve 
with  sufficient  accuracy. 

In  the  combined  curve  for  all  127,552  ties  the  points 
fall  practically  along  a  straight  line  through  the  co¬ 
ordinate  point  representing  50  per  cent  renewals  and 
94  per  cent  of  average  life.  The  results  are  strikingly 
clo.se  to  a  true  probability  relation,  as  proved  by  the 
fact  that  a  straight  line  can  be  drawn  through  a  major¬ 
ity  of  the  plotted  points. 

By  esctending  the  line  of  the  combined  curve  it  will  bo 
found  to  intersect  the  horizontal  top  line  (99.99  per 
cent  replacements)  at  about  181  per  cent  of  the  average 
life.  In  other  words,  practically  all  ties  are  replaced 
when  about  181  per  cent  of  the  average  life  has 
elapsed.  Computations  made  from  the  data  to  deter¬ 
mine  the  percentage  of  average  life  at  which  all  ties 
were  removed  gave  about  180  per  cent,  which  checks 
the  curve  very  closely.  An  examination  of  the  lower  end 
of  the  combined  curve  shows  that  nearly  40  per  cent 
of  the  computed  average  life  elapses  before  1  per  cent 
of  the  ties  are  replaced.  Renewals  then  become  more 
frequent,  reaching  a  maximum  rate  between  90  and  100 
per  cent  of  the  average  life. 

Use  of  Curve  Diagram — The  following  example  will 
illustrate  the  use  of  the  single  .straight-line  combined 
graph.  Assume  that  in  a  homogeneous  group  of  ties, 
all  placed  in  service  at  the  same  time,  25  per  cent  have 
been  removed  in  six  years.  Using  the  graph,  it  will  be 
noted  that  25  per  cent  would  normally  be  removed  when 
about  78  per  cent  of  the  average  life  has  elapsed.  Hence 
.six  years  is  78  per  cent  of  the  average  life  to  be  ex¬ 
pected,  which  is  thus  figured  at  about  7.7  years. 

If  it  is  assumed  that  the  group  contained  1,500  ties 
and  it  is  desired  to  estimate  the  removals  expected  dur¬ 
ing  the  succeeding  year,  take  seven  years  as  a  percentage 
of  7.7  years,  the  average  life.  The  result  is  91  per  cent, 
and  the  curve  shows  that  a  total  of  45  per  cent  or 
675  ties  will  have  been  replaced  at  that  period.  Renew- 
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als  to  be  expected  durinjr  the  seventh  year,  therefore, 
amount  to  .‘tOO  ties.  The  renewal.s  for  subsequent  years 
can  be  readily  computed  in  the  .same  manner. 

If  in  the  alK)ve  case  the  curve  for  untreated  ties  had 
been  used,  the  computed  average  life  would  have  beer 
about  7.5  years.  The  curve  for  treated  ties  would  have 
jriven  about  7.8  years.  In  cither  case  the  variations  from 
the  figures  obtained  by  usin^  the  combined  curve  would 
be  less  than  I?  per  cent.  Since  the  jri'aph  is  b.ased  on 
extensive  data  from  test  groups  of  ties  placed  in  many 
different  sections  of  the  countr.v  and  under  widely 
varyinjr  traflic  conditions,  it  is  felt  that  it  furnishes  a 
reliable  jruide  for  estimatinjr  the  averavre  life  and  the 
rate  of  tie  renewals  when  the  jrroup  of  ties  under  con¬ 
sideration  is  larjre  enough  to  be  repre.sentative. 

Chart  for  Simplified  Computation — In  order  to  avoid 
the  computations  neces.sary  in  usinjr  the  curves  shown 


Percentcige  of  Average  Life 


year.  Likewise,  reading  up  the  line  of  eipht  years 
.service  to  a  point  0.7  of  the  horizontal  di.stance  between 
the  seven-  and  eifrht-year  average  life  diagonals,  it  is 
found  that  about  65  per  cent,  or  975  ties,  are  removed 
by  that  time.  Similarly,  it  will  be  found  that  a  total 
of  about  84  per  cent  or  1,260  are  removed  in  nine  years. 
The  time  at  which  practically  all  ties  are  out  can  be 
determined  by  reading  on  the  horizontal  scale  directly 
below  the  point  on  the  top  line  taken  0.7  the  distance 
between  the  seven-  and  eight-year  diagonals.  Projecting 
from  this  point  to  the  lower  .scale  it  will  be  found  that 
practically  all  ties  of  this  group,  having  a  computed 
average  life  of  7.7  years,  would  be  removed  in  slightly 
over  18.9  years,  or  approximately  fourteen  years. 

Frequency  Curve — If  a  frequency  curve  (showing 
percentages  of  ties  removed  at  successive  time  inter¬ 
vals)  is  plotted  from  the  combined  data  with  the  origin 
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FIi:.  4— FItEQT'ENTY  CfRVES  FOR  TIE  REPE-XCEMENT.S 


TIk’so  curvi'S  show  sucocssivo  prrci'ntaKrs  of  tho  rrplacp- 
nioiits  for  10  pi  i  intervals  of  averaKP  life.  The  curve 

at  the  left  is  of  uns.vmnietrieal  form,  with  origin  taken 


at  100  per  cent  average  life.  The  <-urve  at  the  right 
is  of  s.vmmetrical  form,  with  origin  taken  at  94  per  cent 
average  life. 


in  Figs.  1  and  2,  the  chart  Fig.  8  has  been  prepared, 
which  is  based  on  the  curve  for  all  ties  in  Fig.  2.  Prob¬ 
ability  paper  was  u.sed  for  this  chart  also.  However,  in 
this  case  definite  average  life  values  were  assumed  and 
the  peiTentage  of  ties  replaced  (corresponding  to  dif¬ 
ferent  proportions  of  the  average  life)  was  plotted 
against  years  in  service  instead  of  percentage  of  average 
life,  as  in  Fig.  2.  The  diagonal  lines  are  marked  with 
the  average  life  to  bo  expected  for  various  percentages 
of  replacements  after  a  given  period  of  years  in  service. 

Method  of  Vising  Chart — The  previous  example  will 
illustrate  the  use  of  this  chart.  For  a  group  of  ties, 
25  per  cent  are  assumed  to  be  removed  after  six  years. 
The  horizontal  line  representing  25  per  cent  replace¬ 
ments  intersects  the  vertical  six-year  line  at  about 
seven-tenths  of  the  horizontal  distance  between  two 
diagonals,  one  repre.senting  seven  and  the  other  eight 
.vears  average  life.  The  point  of  intersection,  therefore, 
represents  an  average  life  of  7.7  years,  checking  the 
value  previously  determined  from  Fig.  2. 

To  determine  subsequent  renewals,  let  it  be  assumed 
again  that  there  are  1,500  ties  in  the  group  and  that 
25  per  cent  are  removed  after  six  years  service.  The 
total  percentage  of  renewals  to  be  expected  by  the  end 
of  the  seventh  year  can  be  found  by  reading  upwards 
on  the  seven-year  line  to  a  point  about  0.7  of  the  hori¬ 
zontal  di.stance  between  the  diagonals  representing  an 
average  life  of  seven  and  eight  years,  respectively.  This 
is  about  45  per  cent,  or  a  total  of  675  ties,  checking  the 
result  found  previously  from  Fig.  2.  Then  675  less  375 
gives  800,  the  number  to  be  replaced  during  the  seventh 


of  co-ordinates  of  the  curve  at  100  per  cent  average  life, 
as  at  the  left  in  Fig.  4,  a  certain  degree  of  positive 
skewness  will  be  found.  This  is  because  more  than  50 
per  cent  of  the  ties  have  been  replaced  before  100  per 
cent  of  the  average  life  is  reached,  as  already  indicated 
by  the  cumulative  curve  in  Fig.  2.  It  is  very  likely 
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that  the  following  are  factors  of  track  maintenance 
which  tend  to  produce  skewness  of  the  curve  with  re¬ 
spect  to  the  origin  taken  at  100  per  cent  of  the  computed 
average  life: 

(A)  In  the  early  removals,  consideration  of  economy 
may  make  it  desirable  to  remove  a  certain  number  of 
ties  that  would  normally  be  serviceable  for  a  longer 
period. 

(B)  When  a  large  proportion  of  the  ties  have  been 
replaced,  those  surviving  have  no  noteworthy  influence 
on  the  track  conditions.  For  that  reason  some  of  them 
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may  be  left  in  service  a  considerably  longer  time  than  In  the  equation  for  the  symmetrical  form  of  the  fre- 
would  be  permissible  if  ties  of  the  same  condition  were  quency  curve  in  Fig.  4  as  given  below  Y  represents  the 

present  in  large  numbers.  Even  a  few  ties  left  in  serv-  frequency  or  percentage  of  replacements  for  a  given 

ice  several  years  longer  than  the  majority  of  those  in  value  x;  x  is  the  distance  to  the  right  or  left  of  the 

the  group  may  have  considerable  weight  toward  increas-  origin  measured  in  interx’als  of  10  per  cent  average  life 

ing  the  computed  average  life.  This  would  tend,  of  for  the  group  considered;  e  is  the  base  of  the  Naperian 

course,  to  produce  an  unsymmetrical  frequency  curve  system  of  logarithms. 

when  the  origin  is  taken  at  100  per  cent  average  life,  _ 17e” 

(C)  Other  factors  which  doubtless  increa.se  the  early 

mortality  of  ties  are  fires,  washouts,  wrecks,  etc.  General  Cnmidrrnfinvst — In  the  use  of  all  the  forego- 

To  eliminate  skewness  in  the  graph,  the  origin  may  ing  curves  the  following  considerations  should  be  borne 
be  taken  at  the  “mode”  (94  per  cent  average  life)  in-  in  mind:  (1)  The  larger  and  more  homogeneous  the 
stead  of  the  arithmetic  mean  (100  per  cent  average  group  of  ties  under  consideration,  the  greater  the  likeli- 
life).  By  this  means  a  normal  frequency  curve  apply-  hood  that  the  curve  of  renewals  will  closely  represent 
ing  correctly  to  the  data  will  be  obtained.  Such  a  curve  the  results  that  will  be  obtained.  (2)  VVTien  the  number 
is  given  at  the  right  in  Fig.  4,  which  shows  the  rate  of  renew’als  is  very  small,  the  average  life  estimated 
of  replacements  for  10  per  cent  intervals  of  average  life,  from  the  curves  will  not  be  as  reliable  as  that  indicated 
The  renewals  for  successive  10  per  cent  intervals  are  when  larger  proportions  of  renewals  have  been  made, 
represented  by  rectangles,  and  a  smooth  curve  is  drawn  When,  however,  the  number  involved  is  sufficient  to 
through  the  midpoints.  It  will  be  noted  that  between  furnish  a  representative  sample,  the  chart  or  curves 
29  and  39  per  cent  of  the  average  life  only  0.70  per  provide  a  means  of  clo.sely  estimating  the  rate  of  re¬ 
cent  of  the  ties  are  removed,  whereas  between  89  and  newals  and  average  life  to  be  expected,  which  will  hold 
99  per  cent^of  the  average  life  (the  period  of  maximum  for  groups  of  ties  having  either  a  long  or  a  short 
replacements)  17  per  cent  are  removed.  average  life. 


Struggles  of  Small  Town  with  Large  Sewage  Problem 

Austin,  Minn.,  After  Strenuous  Controversy  Over  Direct  Oxidation  Decides  on  ImhofT  Tank  and  Sprinkling 
Filters — Packing  House  Waste  Receives  Partial  Separate  Treatment 

By  Frederic  Bass 

ConsultiriK  EnKinoor,  F’rofessor  of  Municipal  and  Sanitary  Kn»finecrinK,  I’nivcrsity  of  Minnesota,  Minneapolis 

COMPLETION  of  ImhofT  tanks  and  sprinkling  disposal  which  were  run  aerially  in  the  Austin  Herald. 
filters  for  Austin,  Min.,  affords  occasion  for  an  As  a  result,  the  city  employed  John  Wilson,  consulting 
article  showing  how  a  relatively  small  community  engineer,  Duluth,  to  make  a  report  on  the  needs  of 
with  a  dominating  industrial  plant  finally  solved  its  the  city.  In  October,  1920,  he  recommended  an  experi- 
sewage  disposal  problem,  the  various  steps  in  the  mental  disposal  plant.  In  May,  1921,  the  city  bought 
process,  the  number  of  engineers  employed  successively,  a  site  for  a  plant  of  about  3.5  acres  near  its  southern 
and  the  part  played  by  the  State  Board  of  Health,  first  boundary.  In  the  following  October,  an  amendment  to 
in  a  local  publicity  campaign  and  later  in  sidetracking  the  city  charter  was  voted  which  gave  to  the  city  coun- 
a  proposed  contract  for  a  proprietary  process  by  stat-  cil  the  authority  to  issue  sewage  disposal  bonds.  About 
ing  clearly  and  forcibly  that  although  it  lacked  author-  the  same  time  a  contract  was  let  for  the  con.struction 
ity  to  refuse  a  permit  for  a  plant  that  w’ould  probably  of  a  42-in.  intercepting  .sewer  along  the  river  to  the 
do  the  required  work,  yet  it  was  convinced  that  equal  disposal  site.  In  November,  1922,  Pear.se,  Greeley  & 
results  could  be  obtained  at  le.ss  cost.  Hansen,  consulting  engineers,  Chicago,  made  a  report  on 

Au.stin,  with  a  population  of  approximately  12,000  a  propo.sed  method  of  inve.stigation  of  the  situation, 
persons,  is  situated  on  the  Cedar  River,  15  miles  north  followed  by  a  report,  January,  1923,  recommending  a 
of  the  Minnesota-Iowa  boundary.  Besides  the  usual  plant  of  the  Imhoff-percolating  filter  type, 
characteristics  of  a  small  city  in  a  rich  agricultural  Direct-Oxidation  Episode — In  May,  1923,  A.  B. 
region  it  contains  the  Hormel  packing  plant,  which  Overland,  city  engineer  of  Austin,  returned  from  an 
furnishes  employment  to  nearly  2,000  persons,  one-  eastern  trip  on  which  he  had  observed  the  direct-oxida- 
sixth  of  the  total  population,  and  double  the  number  tion  plant  at  Allentown,  Pa.  He  wrote  to  the  State 
employed  five  years  ago.  The  Cedar  River  flows  Board  of  Health  indicating  his  interest  in  this  method, 
southerly  to  and  through  eastern  Iowa  to  the  Missis-  In  August  preliminary  plans  for  this  type  of  plant 
sippi;  at  Austin  it  has  a  drainage  area  of  about  400  were  submitted  to  the  State  Board  of  Health  for  ap- 
.sq.mi.  with  a  runoff  from  zero  to  over  5,000  sec.-ft.  proval,  which  was  withheld  until  further  information 

Complaints,  Investigation,  Publicity  Work — Com-  could  be  obtained  by  its  Division  of  Sanitation.  Within 
plaints  of  the  nuisance  cau.sed  by  the  discharge  of  the  next  month,  H.  A.  Whittaker,  director  of  the  Divi- 
sewage  and  waste  into  Cedar  River  have  been  made  for  sion  of  Sanitation,  and  J.  A.  Childs,  engineer,  visited 
many  years  at  periods  of  low  water.  In  July,  1919,  the  direct-oxidation  plants  of  the  cities  of  Allentown, 
the  Minnesota  State  Board  of  Health  was  requested  by  Pa.,  and  Phillipsburg,  N.  J.,  the  old  experimental  plant 
the  health  officer  of  Austin  to  investigate  the  situa-  at  Elmhurst,  N.  Y.,  and  the  demonstration  plant  at 
tion.  This  board  made  a  report  in  January,  1920,  and  Toronto,  then  under  test  by  the  Provincial  Board  of 
its  Division  of  Sanitation  prepared  a  series  of  18  Health  of  Ontario.  About  the  same  time  a  committee 
articles  on  the  subject  ot  stream  pollution  and  sewage  of  the  city  council  made  a  similar  trip.  In  October 
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COVERKD  IMHOFF  TAXKS  AND  SPniXKEIXO  FILTERS.  AI'STIN,  MIXX. 

.‘'Iiuitio  flows  to  drying  bod  by  Rravity  from  the  ImhofC  tanks. 

items:  The  consideration  for  the  plant  was  to  be  tion  of  all  machinery,  tanks 
$280,000.  It  was  jfuaranteed  to  be  able  to  treat  2  m.g.d. 
of  combined  city  sewage  and  packing:  house  waste,  to 
operate  without  aerial  nuisance,  to  meet  the  approval 
of  the  State  Board  of  Health,  to  require  not  over  2,400 
lb.  of  lime  per  m.fr.  of  sewajye,  to  use  not  over  60  jral. 
of  fuel  oil  per  1  m.g.  of  sewage  for  drying  sludge  and 
to  require  a  k^oss  operatinj?  expense  of  not  over  $30,000 
annually  for  2  m.jr.d.  of  sewage.  An  arbitration  board 
was  provided  for  in  case  of  dispute.  The  city  was  to 
operate  under  a  license  and  to  employ  its  own  operator. 

Recommendations  of  State  Health  Board — The  State 
Board  of  Health  recommended  in  addition  that  the  city 
include  the  following  requirements  for  the  effluent: 

Biochemical  Oxygen  Demand:  That  the  average  5-day 
biochemical  oxygen  demand  of  50  consecutive  samples 
shall  at  no  time  exceed  20  p.p.m.  No  single  sample 
shall  exceed  40  p.p.m.  The  dilution  method  shall  be 
used.  Suspended  Matter:  That  the  average  of  50  sam¬ 
ples  shall  not  exceed  50  p.p.m.,  and  no  one  sample  ex¬ 
ceed  75  p.p.m.  The  Gooch  crucible  method  shall  be 
used.  Settleable  Solids:  The  average  of  50  samples 
shall  not  exceed  0.1  c.c.  per  liter,  no  one  sample  shall 
exceed  0.5  c.c.  per  liter.  Dissolved  Oxygen:  The  av¬ 
erage  of  50  .samples  shall  not  be  le.ss  than  5  p.p.m.  and 
no  single  sample  shall  contain  less  than  2  p.p.m.  Not 
over  two  .samples  shall  be  taken  in  one  day,  with  an 
interval  of  not  leas  than  4  hr.  and  not  more  than  10 
days.  At  the  same  meeting  the  State  Board  of  Health 
pa.ssed  a  lengthy  re.solution  of  qualified  approval  and 
warning  protest  that  had  been  formulated  after  con¬ 
siderable  laboratory  work  by  the  .staff  of  the  Division 
of  Sanitation.  This  resolution,  as  also  later  action  in 
granting  a  permit,  with  specific  denial  of  approval  of 
the  direct-oxidation  process,  was  summarized  in  En¬ 
gineering  News-Record,  Dec.  13,  1923,  p.  993,  and  com¬ 
mented  on  editorially  on  p.  959  of  the  same  issue.  The 
concluding  part  of  the  resolution  is  here  given  in  full: 

The  obligation  of  the  State  Board  of  Health  in  matters 
of  this  kind  is  in  a  .sense  two-fold.  The  first  is  the  pro¬ 
tection  of  the  interests  of  riparian  owners  affected  by  the 
nuisance  including  tho.se  li\ing  outside  of  the  city  limits 
as  well  as  those  living  inside  of  the  boundaries  of  the  city. 


AUSTI.X  SPRIXKLIXG  FILTERS  UNDER  CONSTRUCTION 
Concrote  was  made  outside  the  site,  chuted  to  a  batch  hopper 
on  the  end  of  an  elevated  runway,  then  wheeled  to  place. 


not  in  its  opinion  interfere  with  the  principles  of  chemical 
precipitation.  It  must  be  clearly  understood  that  these  elec- 
trolizers  cannot  be  considered  as  more  than  devices  for 
additional  mixing  of  the  lime  with  the  sew’age  until  it  can 
be  demonstrated  to  the  satisfaction  of  this  board  that  the 
electrolytic  portion  of  the  process  is  of  material  value  in 
the  treatment  of  sewage. 

No  time  was  lost  by  the  city  in  accepting  the  oppor¬ 
tunity  thus  afforded,  for  ten  days  later  (Nov.  16)  com¬ 
plete  plans  of  the  proposed  direct-oxidation  plant  were 
submitted  to  the  State  Board  of  Health.  The  report  on 
these  plans  made  by  the  Division  of  Sanitation  to  the 
board  contained  the  following  statements:  "These 
plans  are  recommended  for  approval  as  a  chemical 
precipitation  plant  in  accordance  with  the  instructions 
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and  reservations  of  the  State  Board  of  Health  as 
stated  in  the  resolution  relative  to  this  matter,  adopted 
Nov.  6.  Nothing  in  this  report  shall  be  construed  in 
any  way  as  an  approval  or  endorsement  by  the  State 
Board  of  Health  of  the  electrolytic  sewage  treatment 
process.” 

On  Nov.  20  the  city  council  held  a  somewhat  stormy 
meeting  at  which  it  was  generally  expected  that  a  con¬ 
tract  for  con.struction  of  the  plant  would  be  ordered, 
but  instead  the  contract  was  rejected.  The  State  Board 
of  Health  had  been  instructed  by  the  attorney  general 
that  it  could  not  withhold  api)roval  of  any  plans  which 
offered  a  plant  which  would  improve  conditions,  no 


Works  as  Built — In  the  Spring  of  1924  complaints 
made  by  Iowa  citizens  to  the  Iowa  Department  of 
Health  led  the  latter  to  place  the  matter  in  the  hands 
of  the  legal  department  of  the  state.  Knowledge  of 
this  situation  transmitted  to  the  Minnesota  State 
Board  of  Health  was  referred  to  the  city  council  of 
Austin.  An  entire  new  council  and  a  new  mayor  then 
addressed  themselves  to  the  task  and  in  July.  1924,  em¬ 
ployed  the  writer  to  design  a  1.3.2-m.g.d.  plant  for  the 
disposal  of  the  city  sewage  only.  Plans  and  specifica¬ 
tions  w’ere  completed  by  Sept.  1  and  on  Sept.  16  a  con¬ 
tract  for  the  construction  of  a  pumping  station  and 
Imhoff  tank-percolating  filter  plant  was  let  for  $219,000. 
The  plant  has  been  completed  and  is  now  in  operation. 
The  final  total  cost  was  $220,000. 

The  intercepting  sewer  arrives  at  the  site  of  the 
plant  with  its  invert  at  El.  IS.  while  the  surface  of  the 
water  in  the  river  is  normally  about  20  with  occasional 
rises  to  28  and  po.ssibly  to  SO  or  more.  The  pumping 
station  is  of  concrete,  S7x27  ft.  in  plan  and  29  ft.  deep 
below  ground.  In  it  are  three  8-in.  centrifugal  pumps 
directly  connected  to  electric  motors,  automatically  op¬ 
erated  by  float  mechanism.  There  is  al.so  an  18-in. 
pump  to  take  care  of  the  ordinary  storm-water  flow 
which  enters  the  sewer  system  in  a  part  of  the  city 
area.  The  pump  pit  is  surmounted  by  a  masonry  house 
which  contains  an  office  and  laboratory. 

About  300  ft.  of  12-in.  cast-iron  force  main  delivers 
the  sewage  to  the  disposal  plant,  which  consists,  suc¬ 
cessively  of  Imhoff  tanks,  a  dosing  tank,  a  percolating 
filter  and  a  Dorr  clarifier  or  final  settling  tank,  besides 
which  there  is  a  sludge-drying  bed,  to  which  sludge 
from  the  Imhoff  tanks  flows  by  gravity. 

Imhoff  Tanks — There  are  two  reversible-flow  Imhoff 
tanks,  each  87x261  ft.  in  plan  and  27i  ft.  deep  below 
the  water  level.  In  the  upper  or  .settling  compartment 
there  is  an  average  detention  period  of  11  hr.,  and 
the  sludge  compartment  below  has  a  capacity  of  ap¬ 
proximately  30,000  cu.ft.  in  each  tank.  The  dosing 
tank,  w’ith  an  average  detention  period  of  20  minute.s,  is 
413x20  ft.  in  plan  and  from  4  to  6  ft.  in  depth.  A  24-in. 
automatic  siphon  carries  the  sewage  to  the  filter. 

Sprinkling  Filter — The  filter  is  229x178  ft.  in  plan, 
and  the  filtering  material,  which  is  of  1.5  to  S-in. 
screened  broken  .stone,  is  from  73  to  83  ft.  in  depth. 
The  .sewage  is  carried  from  the  dosing  tank  through 
the  siphon  to  a  24-in.  vitrified  pipe  running  the  length 
of  the  filter.  From  this  central  pipe,  twenty-nine  8-in. 
vitrified  pipe  laterals  extend  to  the  sides  of  the  filter. 
On  each  lateral  there  are  six  ri.sers,  on  top  of  which, 
6  in.  above  the  surface  of  the  .stone,  there  are  set 
sprinklers.  In  plan,  the  sprinklers  are  at  the  apexes 
of  equilateral  triangles  16  ft.  on  a  side.  After  being 
sprayed  over  the  surface  of  the  stone,  the  sewage  gradu¬ 
ally  percolates  to  the  bottom,  where  especially  con¬ 
structed  vitrified  tile  underdrains  are  placed  in  a  con¬ 
crete  bottom  at  intervals  of  27  in.  These  underdrains 
conduct  the  now  oxidized  sewage  to  side  channels  which 
in  turn  conduct  it  to  a  final  settling  tank  32  ft.  in  diam¬ 
eter  and  having  an  extreme  depth  at  the  center  of  73  ft. 
In  this  tank  there  is  set  a  Dorr  clarifier,  who.se  four 
revolving  radial  arms  are  in  contact  with  the  bottom 
of  the  tank  .and  make  one  revolution  in  about  30  min¬ 
utes.  By  means  of  inclined  shoes  attached  to  these 
arms  the  sediment  or  sludge  in  the  filter  effluent  is 
scraped  to  the  center  where  there  is  a  sump  from  which 


l’I.ACIX<}  STONE  IN  AT^STIN  SPRINKI.INO  FII.TERS 
Specially  contructed  vitrified  tile  underdrains  are  placed  at 
intervals  of  27  in. 

matter  what  the  coat  might  be.  The  board  accordingly 
approved  the  plans  but  in  such  a  manner  as  to  place 
the  weight  of  responsibility  for  deficiency  or  failure  of 
the  plant  upon  the  shoulders  of  the  city  council.  This, 
together  with  the  fact  that  the  company  offered  only  a 
$20,000  security  bond  in  support  of  the  guarantee,  led 
to  the  rejection  of  the  scheme.  The  Minnesota  State 
Board  of  Health,  with  no  power  to  prohibit  the  use  of 
a  type  of  plant  which  it  apparently  felt  to  be  inferior, 
succeeded  in  handling  the  situation  to  its  satisfaction 
by  an  accomplished  diplomacy. 

The  coat  of  this  plant  was  to  have  been  defrayed  to 
the  extent  of  $85,000  by  the  Hormel  Packing  Co.,  al¬ 
though  the  packing  house  waste  had  a  volume  of  ap¬ 
proximately  1  m.g.d.  and  the  city  sewage  had  about 
the  same.  The  biochemical  oxygen  demand  of  the  pack¬ 
ing  house  waste  was,  however,  about  six  times  that  of 
the  city  sewage.  It  was  reported  that  the  company  felt 
that  since  it  was  a  large  taxpayer  and  since  it  gave 
employment  to  large  numbers  of  people  in  the  city  it 
was  entitled  to  assistance  from  the  cjty  in  the  disposal 
of  its  waste. 
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the  .sludfre  is  pumped  back  throufrh  a  3-in.  cast-iron  pipe 
to  the  Imhoff  tanks.  The  effluent  from  the  final  settlinp: 
tanks  flows  over  weirs  to  a  collecting  channel  and  flows 
directly  to  the  river  through  a  24-in.  vitrified  pipe. 

The  Imhoff  tanks,  the  filter  and  the  final  .settling  tank 
are  all  surmounted  by  superstructures  to  protect  against 
cold  weather  and  freezing.  This  housing  is  of  wood 
frame  con.struction  with  an  exterior  finish  of  Portland 
cement  stucco  on  metal  lath.  The  interior  is  lined  with 
ceiling  to  add  warmth  and  to  prevent  condensation  on 
the  interior  side  of  the  stucco  which  otherwi.se  would 
he  exposed.  Previous  experience  with  structural  steel 
framing  led  the  designer  to  sub.stitute  the  wood.  Cor¬ 
rosion  of  steel  is  extremely  rapid  in  the  atmosphere  of 
such  buildings. 

Sludge-Drying  Bed — The  sludge  from  the  lower  com¬ 
partment  of  the  Imhoff  tanks  flows  by  gravity  to  a 
160xl00-ft.  sludge-drying  bed  about  2  ft.  deep,  the 
drainage  from  which  goes  to  the  river.  The  dried 
sludge  will  be  .stored  on  the  surface  of  the  ground.  Ex¬ 
perience  has  shown  that  farmers  are  eager  to  haul  it 
away  as  it  has  considerable  value  locally  as  a  fertilizer. 

Backing  Comjynny  Clarifier — In  the  summer  of  1925, 
the  Hormel  Packing  Co.  constructed  a  45-ft.  Dorr 
clarifier  to  treat  its  wa.ste  and  was  given  acce.ss  to  a 
city  sewer  emptying  into  the  Cedar  River  in  the  heart 
of  the  city.  Further  treatment  of  this  effluent  will  un¬ 
doubtedly  be  necessary  within  a  short  period  in  order 
to  prevent  a  nui.sance. 

Ii>  the  preparation  of  this  article  the  w’riter  ac¬ 
knowledges  the  assistance  given  by  Messrs.  Whittaker 
and  Childs  of  the  Division  of  Sanitation,  Minne.sota 
State  Board  of  Health  and  of  C.  H.  Skinner  of  the 
Au.stin  Herald.  Phil  Smith,  city  engineer  of  Austin, 
was  in  direct  charge  of  con.struction  of  the  plant  from 
October,  1924,  to  April,  1925,  and  G.  L.  Brown,  city 
engineer,  from  April  to  December,  1925,  when  the  plant 
was  placed  in  successful  operation. 


Double  Filtration  for  Part  of  London  Water 
A  double  filtration  plant,  with  emergency  chlorina¬ 
tion  apparatus,  for  a  part  of  the  London,  England, 
metropolitan  water  supply  was  opened  on  July  19.  The 
plant,  which  is  located  at  Walton-on-Thames,  has  a  pres¬ 
ent  capacity  of  22.5  U.  S.  m.g.d.,  but  will  have  an  ulti¬ 
mate  capacity  of  42  U.  S.  m.g.d.  There  are  18  primary 
rapid  filter  units,  each  with  a  capacity,  as  reported  by 
the  London  Surveyor  of  July  23,  of  from  1.2  to  2.4  U.  S. 
m.g.d.  when  operating  at  the  rate  of  120  to  240  U.  S. 
g.  {ler  .sq.ft,  per  hr.  (about  125  to  250  U.  S.  m.g.d.  per 
acre).  There  are  6  secondary,  slow  sand  filters,  each 
with  an  area  of  about  five-sixths  of  an  acre  or  five 
acres  altogether,  giving  an  oi^erating  rate  of  4.5  U.  S. 
m.g.d.  per  acre.  Four  sedimentation  tanks  receive  the 
water  used  in  washing  the  .sand  from  both  primary  and 
.secondary  filters,  three  for  the  former  and  one  for  the 
latter.  Of  the  rapid  filters,  the  apparatus  for  8  units 
was  supplied  by  the  Paterson  Engineering  Co.,  and  of 
10  by  the  Candy  Filter  Co.,  both  of  London.  Decision 
to  use  the  rapid  sand  filters  seems  to  have  been  based, 
partly,  upon  the  succe.ssful  operation  of  rapid  sand 
filters  installed  by  the  Metropolitan  Water  Board  in 
1923  at  Barns  Elms  for  the  purpose  of  teat,  and  to 
increase  the  rate  of  filtration  on  the  existing  slow  .sand 
beds  there.  Henry  E.  Stilgoc  is  chief  engineer  of  the 
London  Metropolitan  Water  Board. 


Curved  Arch  Spans  in  Long 
Concrete  Bridge 

Sharp  Turn  in  Recently  Opened  Bridge  Over 
Mohawk  at  Schenectady  Is  Carried  by 
Two  Arches  Curved  in  Plan 

By  C.  H.  Wood 

Senior  As.sistant  Engineer.  Department  of  State  Engineer 
and  Surveyor,  Albany,  N.  Y. 

OME  remarkable  structural  features  are  contained 
in  the  great  concrete  arch  bridge  over  the  Mohawk 
River  between  Schenectady  and  Scotia,  N.  Y.,  opened  to 
traffic  some  months  ago.  Most  interesting  is  the  man¬ 
ner  in  which  the  bridge  is  carried  around  a  curve  of 
about  54  deg.,  near  one  end  of  its  length.  Two  consec¬ 
utive  spans  are  built  on  curved  alignment,  as  brought 
out  clearly  in  the  photographs.  Figs.  2  and  3,  and  the 
sketch  plan.  Fig.  1.  The  Barge  Canal  crossing  of  the 
bridge,  at  about  mid-length,  represents  recourse  to  steel 
in  place  of  concrete,  in  order  to  reduce  the  weight  and 
therefore  the  arch  thrust.  This  span  is  an  excellent 
example  of  steel  rib  construction  covered  with  gunite. 


It  is  also  an  interesting  fact  that  this  structure 
replaces  one  built  on  the  site  of  an  early  bridge  of 
Theodore  Burr.  Burr’s  bridge  was  built  in  1806  to 
1808,  and  consisted  of  four  suspension  spans  of  about 
200  ft.  each,  with  main  tension  members  built  up  of 
eight  thicknesses  of  heavy  plank,  carried  on  stone  piers 
built  on  cribs.  In  1835  the  bridge  was  strengthened  by 
building  smaller  piers  at  mid-span  of  each  opening  to 
support  the  wooden  superstructure,  and  forty  years 
later,  when  it  burned  down,  it  was  replaced  by  a 
wrought-iron  bridge  now  in  turn  replaced,  but  in 
another  location,  by  the  new  concrete  bridge,  known  as 
the  “Great  Western  Gateway”  bridge.  The  latter  was 
formally  dedicated  in  June,  though  opened  to  traffic 
about  six  months  earlier.  It  took  six  years  to  build, 
and  co.st  $2,500,000. 

At  the  bridge  site  the  Mohawk  River  is  3,000  ft. 
wide,  and  is  divided  into  three  channels  by  two  islands, 
one  of  the  channels  being  used  as  part  of  the  New  York 
State  Barge  Canal.  Borings  showed  the  subsoil  to  be 
silt  overlying  very  fine  sand,  at  most  of  the  piers.  The 
sand  is  so  fine  that  it  is  easily  mistaken  for  clay,  but 
on  microscopic  examination  is  seen  to  be  a  true  sand. 
All  piers  are  supported  on  wooden  piles  driven  to  20  to 
30-ft.  penetration.  The  bridge  has  a  roadway  40  ft. 
wide  and  two  sidewalks  each  6  ft.  wide  and  is  3,167 
ft.  between  abutments,  and  consists  of  twenty-four 
spans,  generally  120  ft.  long.  Four  of  the  piers  are 
anchor  piers,  two  of  them  being  the  piers  flanking  the 
Barge  Canal. 

Of  the  twenty-four  spans,  21  are  concrete  ribbed 


FIG.  2— CURVED  CONCRETE  ARCH  SPANS  OP  WESTERN  GATEWAY  BRIDGE  AT  St'HENEGTADV 


arches,  varying  in  length  from  106  ft.  to  120  ft.;  These  curved  arches  have  a  rise  of  13  ft.,  are  21  in. 
two — the  curved  spans — are  concrete  barrel  arches  96  thick  at  the  crown  and  471  in.  thick  at  the  skewbacks, 

ft.  long,  and  one,  the  Barge  Canal  crossing,  a  three-  and  are  50  ft.  wide.  The  longitudinal  reinforcement 

hinged  steel  arch  of  six  ribs  covered  with  gunite,  over  consists  of  1-in.  square  bars  12  in.  on  centers,  in  each 
200  ft.  long.  The  latter  construction,  the  steel  carry-  face,  while  the  transverse  reinforcement  consists  of 

ing  structure  of  which  is  showm  clearly  in  Fig.  3,  was  i-in.  square  bars  18  in.  on  centers,  in  each  face.  The 

adopted  for  lightness,  in  order  to  reduce  thrust  on  the  skewbacks  were  notched  or  sawtoothed  in  5-ft.  steps, 
channel  piers.  The  same  expedient  was  used  for  the  five  spans  at  the 

The  two  curved  spans  constitute  the  chief  remarkable  west,  or  Scotia  end,  which  have  the  rather  unusual 
features  of  the  bridge.  Of  these  two  spans,  each  96  ft.  skew  of  36  deg. 

3i  in.  long  between  springing  lines,  and  the  wedge-  Another  unusual  feature  is  found  in  the  eighth  span 
shaped  pier  between  them  (see  sketch,  Fig.  1),  the  from  the  Schenectady  end  which  is  on  a  19-deg.  skew, 
bridge  swings  through  an  angle  of  54  deg.  51  min.  The  roadway  has  1  per  cent  grade  on  the  structure, 
24  sec.  on  a  radius  of  242  ft.  9J  in.  The  arch  barrels  and  4  per  cent  on  the  approaches.  The  floor  slab  is 
are  monolithic  concrete  and  are  50  ft.  wide.  waterproofed  w’ith  two-ply  membrane  waterproofing 

In  the  design  of  these  curved  spans  no  attempt  was  protected  with  2  in.  of  concrete,  on  which  a  2-in.  asphalt 

made  to  work  out  an  exact  mathematical  analysis.  The  block  pavement  is  laid.  The  approach  paving  is  dressed 

stresses  were  computed  for  a  straight  arch  of  the  same  granite  block,  except  for  a  small  amount  of  concrete 

span  and  ri.se  and  width.  Under  these  conditions,  the  pavement.  The  asphalt  block  pavement  and  water¬ 
working  stresses  were  kept  about  25  per  cent  lower  proofing  protection  have  no  expansion  joints,  except 

than  in  the  other  arches.  over  the  hinges  of  the  steel  span.  The  roadway  slab 


FIG.  3— SOME  DETAILS  OP  THE  SCHENECTADT-SCOTIA  BRIDGE 

Construction  view  of  Barge  Canal  crossing — steel  rib  arches  of  209|-ft.  span  later  covered  with  gunite. 
At  left :  concrete  and  bronze  lamp  fixture. 


CLOSKUP  OF  GATES  WHILE  BEING  EKECTED 

4 


itself,  as  well  as  the  balustrade,  has  an  expansion  joint 
on  either  side  of  each  pier  and  over  the  center  hinge 
of  the  channel  span. 

Particular  attention  was  paid  to  the  lighting  of  the 
bridge  roadway.  A  special  bronze  fixture,  7i  ft.  high, 
over  all,  was  designed,  to  be  supported  on  a  tap>ered 
concrete  lamp-po.st  (Fig.  3).  Each  fixture  carries  a 
luminous  arc  lamp  for  G.G  ampere  circuit.  The  bridge 
presents  a  beautiful  appearance  when  lighted  at  night. 

Design  and  con.struction  of  the  bridge  were  under  the 
state  engineer  and  surveyor  of  New  York,  and  were 
carried  out  by  his  staff.  The  work  extended  into  the 
terms  of  three  state  engineers,  Frank  M.  Williams, 
Dwight  B.  La  Du,  and  R.  G.  Finch.  The  plans  and 
specifications  were  prepared  under  the  immediate  direc¬ 
tion  of  the  writer,  B.  H.  Davis  was  employed  as 
consulting  engineer  on  thp  first  three  of  the  four  con¬ 
struction  contracts.  E.  D.  Hendricks,  division  engineer, 
was  in  charge  of  field  work,  with  J.  C.  Bell  and  R,  B. 
Smith  successively  us  resident  engineers. 


Vertical  Butterfly  Gates  on 
Exchequer  Dam 


At  each  end  of  the  recently  completed  Exchequer  dam 
on  the  Merced  River  in  California  is  a  spillway, 
1G8  ft.  wide,  which  has  been  equipped  with  seven 
vertical-shaft,  .steel  gates  of  the  butterfly  type.  Gates 
of  this  type  were  selected  because  they  made  it  possible 
to  con.struct  the  dam  with  a  thinner  crest  than  would 
have  been  feasible  with  the  more  commonly  used  type  of 
gate.  Operation  of  the  gates  is  effected  by  a  20-hp. 
motor  mounted  on  a  car  which  moves  along  the  dam 
crest  engaging  the  several  gate-operating  mechanisms 
successively.  Details  of  the  gate  arrangement  which. 


for  the  most  part,  were  worked  out  expressly  for  this 
project  are  given  in  the  following.  The  construction  of 
the  dam  as  a  whole,  which  is  to  provide  storage  for  the 
Merced  Irrigation  DistricUwas  described  in  Engineering 
News-Record,  May  28,  1925,  p.  880.  • 

For  handling  floods  in  a  river  with  a  discharge  of 
75,000  sec.-ft.  it  was  considered  desirable  to  have  the 
spillway  crest  as  free  as  possible  for  the  passage  of 
drift  of  all  kinds,  including  saw  logs  and  uprooted  trees. 
There  was  objection  to  the  ordinary  Tainter  gate  be¬ 
cause  of  its  forming,  even  when  raised,  an  orifice 


Steel  Gates,  Made  Up  in  14  x  24-Ft.  Units,  Control 
Spillways  on  Recently  Completed 
Dam  in  California 


CONSTRUCTION  VIEW  OF  EXCHEQUER  SPILLWAY 
GATES.  NORTH  UNIT 
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through  which  the  water  must  flow  with  the  attendant 
possibility  of  obstruction  by  drift,  whereas  the  weir 
type  of  spillway  would  permit  the  passage  of  drift  with 


adjoining  gates  fitting  against  each  other  when  the 
gates  are  in  the  closed  jKtsition.  Leakage  between  the 
gates  is  to  be  prevented  by  a  brass  strip  fitted  to  one 


less  danger  of  clogging.  Tainter  gates  when  raised 
would  interfere  with  the  roadway  that  crosses  on  the 
dam  and  would  make  an  unsightly  projection.  More¬ 
over,  the  heavy  unbalanced  suspended  weights  that 
Tainter  gates  would  have  introduced  were  considered 
undesirable.  The  vertical  shaft  butterfly  gate  was 
therefore  selected. 

The  gates  are  built  up  of  structural  steel  consisting 
chiefly  of  i-in.  plates  and  angles  of  suitable  size  and 
spacing.  The  gates  are  hollow  except  for  the  internal 
bracing  and  the  hollow  cast-steel  shaft,  24  in.  square 
and  2i  in.  thick,  which  extends  through  the  center  of 
the  gate  from  top  to  bottom  and  fits  over  a  pin  of  like 
material  at  the  base.  The  outside  dimensions  of  the 
gates  are;  Length,  24  ft.,  height,  14  ft.,  and  thickness, 
3  ft.  To  facilitate  shipment  the  gates  were  made  up  in 
the  shop  in  three  pieces  which  were  riveted  together  in 
the  field.  The  weight  of  the  rotating  part  of  each  gate 
is  about  19  tons. 

The  baseplate  is  3  ft.  square  and  carries  in  its  center 
a  pin  16  in.  in  diameter  which  projects  53  in.  into  a 
socket  on  the  vertical  shaft  of  the  gate.  A  similar  ar¬ 
rangement  at  the  top  of  the  shaft  holds  the  gate  in 
place.  The  upper  plate,  however,  instead  of  being  em¬ 
bedded  in  concrete,  is  held  in  place  by  two  24-in.,  80-lb. 
I-beams  carried  by  the  concrete  of  the  roadway.  There 
are  no  piers  between  the  gates,  the  rounded  ends  of 


adjoining  gates  fitting  against  each  other  when  the 
gates  are  in  the  closed  position.  Leakage  between  the 
gates  is  to  be  prevented  by  a  brass  strip  fitted  to  one 
end  of  each  gate  and  arranged  so  that  the  spring  is 
pressed  tightly  against  the  adjoining  gate  when  in  the 
closed  position. 

Leakage  at  the  bottom  is  prevented  by  the  close  con¬ 
tact  between  the  cast-iron  gate  and  parallel  webs  pro¬ 
jecting  from  the  bottom  of  the  gate.  A  close  fit  between 
these  rubbing  surfaces  was  secured  by  screw  adjust¬ 
ments  of  the  bedplates  against  the  gate  webs  after  the 
gates  were  adjusted  in  place  and  before  the  sills  were 
grouted. 

In  assembling  the  gates  the  pivot  plate  under  the 
central  shaft  was  first  set  in  concrete,  the  gate  was 
placed  upon  it  and  leveled  up  and  the  concrete  was 
poured  around  the  I-beams.  The  crest  plates  were  then 
brought  up  tight  against  the  bottom  of  the  gate  by 
means  of  the  nuts  on  the  anchor  bolts.  Finally  the 
gate  was  opened  and  the  crest  plates  v^ere  grouted  in 
place. 

The  gates  are  operated  by  a  20-hp.  motor  mounted  on 
a  car  which  moves  along  a  .standard-gage  track  on  top 
of  the  dam  so  as  to  operate  any  of  the  seven  gates  in 
the  set,  one  at  a  time.  Two  of  these  cars  are  provided, 
one  for  the  north  and  one  for  the  south  spillway,  each 
operating  on  a  track  175  ft.  long. 


Highway  Bridges  To  Connect  New 
Jersey  and  Staten  Island 

Details  of  Two  Larj^e  Structures  Being  Built  by 
the  Port  of  New  York  Authority 
Across  Arthur  Kill 


The  operatintf  i?ear  is  of  the  rack  and  pinion  type, 
the  pinion  beinj?  fastened  ritridly  to  the  lop  of  the  gate 
and  the  rack  being  driven  by  a  pair  of  screws  and  nuts 
operated  through  a  set  of  reducing  worm  and  bevel 
gears  by  the  motor  car.  The  900-r.p.m.  motor  is  con¬ 
nected  through  a  flexible  coupling  to  a  20  to  1  speed 
reducer  which  operates  the  spur  gear.  The  speed  re¬ 
duction  is  such  that  with  the  motor  running  at  900 
r.p.m.  the  butterfly  gate  makes  one-quarter  turn,  or 
from  open  to  closed  position,  in  18  minutes. 

Connection  between  the  motor  car  and  the  mechanism 
on  each  gate  is  effected  by  simply  meshing  the  spur 
gear  on  the  motor  car  with  the  similar  gear  which 
drives  the  gate-swinging  mechanism.  These  gears  are 


By  O.  H.  Ammann 

Hridge  Engineir,  Port  of  New  York  .\uthority.  New  York  City 


TWO  large  highway  bridges  are  now  being  built 
across  Arthur  Kill,  one  at  Perth  Amboy  and  one 
at  Elizabeth  by  the  Port  of  New  York  Authority.  They 
were  authorized  in  1924  by  legislative  acts  in  New 
York  and  New  Jersey  and  by  Congress,  and  an  amount 
of  $200,000  was  appropriated  by  the  two  states  for  the 
preliminary  work  for  the  two  bridges. 

Funds  became  available  July  1, 1924,  and  in  February, 
1925,  a  report  on  the  preliminary  work,  embracing 
traffic  studies,  surveys,  borings,  and  preliminary  de¬ 
signs  and  estimates  of  cost,  was  submitted  to  the  gov¬ 
ernors  of  the  two  states,  and  thereupon  the  legislatures 
passed  laws  appropriating  $4,000,000  towards  construc¬ 
tion.  Approval  by  the  War  Department  was  obtained 
in  November,  1925,  and  in  March,  1926,  Port  Authority 
bonds,  to  the  amount  of  $14,000,000,  were  sold  and 
thereupon  steps  were  taken  to  prepare  and  organize  the 
work  for  construction. 

Contracts  have  been  awarded  for  the  substructure  of 
both  bridges,  and  it  is  expected  that  construction  work 
will  be  started  next  month  and  that  both  bridges  will 
be  completed,  ready  for  traffic,  the  latter  part  of  1928. 

Both  bridges  have  been  finally  planned  to  accommo¬ 
date  highway  traffic  only,  each  carrying,  on  a  single 
deck,  a  four-lane  vehicular  roadway  and  two  5-ft.  side¬ 
walks.  The  roadways  will  have  a  bitulithic  paving  on  a 
reinforced-concrete  slab.  The  curbs  and  the  footwalk 
slabs  are  to  be  made  of  reinforced  concrete.  The  maxi¬ 
mum  roadway  grade  is  4  per  cent. 

Plazas  of  ample  size,  with  toll  booths,  are  provided 
for  at  each  end.  Suitable  architectural  treatment  will 
be  given  to  the  entrances. 

Provision  for  rapid  transit  passenger  traffic  for  the 
Perth  Amboy  site  was  given  careful  consideration,  but 
it  was  found  that  the  prospective  volume  of  traffic  and 
the  cost  involved  did  not  warrant  such  provision. 

The  Outcrbridge  Crossmg — The  bridge  at  the  south¬ 
western  end  of  Staten  Island  is  known  as  the  Outer- 
bridge  Crossing.  It  extends  from  Francis  St.  in  Perth 
Amboy  to  about  1,400  ft.  east  of  Arthur  Kill  Road  in 
Tottenville,  a  total  length  of  about  10,200  ft.  Arthur 
Kill  is  crossed  by  a  high-level  cantilever  bridge  1,500 
ft.  long  with  a  central  span  of  750  ft.  and  a  clear  height 
above  water  of  135  ft.  The  cantilever  is  flanked  by 
two  300-ft.  through  truss  spans.  The  main  members 
of  the  trusses  are  to  be  of  structural  silicon  steel.  All 
other  parts  are  to  be  of  ordinary  carbon  steel.  The 
steel  trusses  of  the  main  river  bridge  are  to  be  sup¬ 
ported  by  arched  concrete  piers  and  the  pier  bases  are 
to  rest  on  timber  piles. 

The  approaches  will  consist  of  plate-girder  spans 
supported  by  arched  concrete  piers,  resting  partly  on 
timber  piles,  partly  on  reinforced-concrete  piles,  and 
partly  on  spread  footings.  The  river  bottom  consists 
of  silt  to  a  depth  of  about  50  ft.  for  the  full  width  of 
the  Arthur  Kill  and  extending  several  hundred  feet 
under  the  Perth  Amboy  approach,  but  gradually  de- 
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in  mesh  when  one  shaft  is  directly  above  the  other 
with  the  motor  car  in  its  normal  position  on  the  track. 
When  the  gears  are  meshed,  the  car  is  clamped  to  the 
rails  by  grab  hooks  controlled  by  a  hand  wheel  and  is 
thus  held  firmly  at  its  proper  level. 

The  motor  is  operated  by  an  ordinary  controller  and 
a  limit  switch  cuts  off  the  current  just  before  the  gate 
reaches  extreme  position.  In  order  to  complete  tight 
closure  of  the  gate  it  is  then  necessary  for  the  operator 
simultaneously  to  press  a  reset  button  and  to  hold  it 
down  while  operating  the  controller  lever.  The  lever 
and  button  are  relatively  so  placed  that  both  hands  must 
be  employed  to  use  them  simultaneously.  This  feature 
was  provided  as  a  safeguard  to  prevent  a  negligent 
operator  from  jamming  the  gates  by  leaving  the  con¬ 
troller  while  the  motor  was  running. 

The  design  of  these  gates  was  developed  by  A.  J. 
Wiley,  consulting  engineer  on  this  project.  M.  H. 
Slocum  is  superintendent  for  Bent  Bros.,  the  con¬ 
tractors.  For  the  information  contained  in  the  fore¬ 
going,  Engineering  News-Record  is  indebted  to  Daniel 
McFarland,  assistant  engineer,  Merced  Irrigation 
District. 
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creasing  in  depth.'  The  rest  of  the  approaches  will  rest  Boucher  is  in  charge  of  construction.  Prof.  William 

largely  on  firm  s  il  close  to  the  surface.  H.  Burr,  Gen.  George  W.  Goethals  and  Dr.  J.  .■X.  L.  Wad- 

The  cost  of  this  bridge  is  estimated  at  approximately  dell  act  as  consulting  engineers,  and  York  &  Sawyer  as 

$10,000,000.  architects. 

The  Elizaheth-Howland  Hook  Bridge — The  other  The  designs  and  specifications  for  both  bridges  have 
bridge  extends  from  Edith  Ave.  in  Elizabeth  to  Me-  been  prepared  by  Dr.  J.  A.  L.  Waddell,  with  Shortridge 

Kinley  Ave.  in  Howland  Hook,  a  total  length  of  about  Hardesty,  associate  engineer,  in  general  charge  thereof. 

8,600  ft.  The  Arthur  Kill  crossing  is  a  high  level  canti-  The  contracts  for  the  substructures  have  been  awarded 
lever  truss  bridge  1,152  ft.  long,  with  a  center  span  of  to  the  following  concerns;  Perth  Amboy  approach  to 


Bridge  Across  the  Arthur  Kill 
Between  Perth  Amboy,  N.  J., 
and  Tottenville,  Staten  Island, 
N.  Y.,  Named  the  “Outerbridge 
Crossing”  (at  Left) 


Bridge  Across  the  Arthur  Kill 
Between  Elizabeth,  N.  J.,  and 
Howland  Hook,  Staten  Island, 
N.  Y.  (at  Right) 


672  ft.  and  a  clear  height  of  135  ft.  The  approaches 
consist  of  plate-girder  spans.  All  spans  are  supported 
by  arched  concrete  piers  of  design  similar  to  those  of 
the  Outerbridge  Crossing.  The  borings  indicate  that 
bedrock  is  fairly  close  to  the  surface,  and  it  is  expected 
that  all  the  piers  of  the  main  river  bridge  will  be  car¬ 
ried  thereto. 

The  piers  of  the  Elizabeth  approach  will  likewise  be 
carried  down  to  rock.  In  the  Howland  Hook  approach 
the  piers  are  to  be  supported  by  timber  piles. 

The  cost  of  this  bridge  is  estimated  at  approximately 
$7,000,000. 

Personnel — The  construction  of  the  two  bridges  is 
under  the  direction  of  the  Staff  of  the  Port  Authority. 
J.  E.  Ramsey,  chief  executive  officer,  is  in  general  ad¬ 
ministrative  charge.  0.  H.  Ammann,  bridge  engineer, 
is  in  general  charge  of  the  engineering  work  and  W.  J. 


Outerbridge  Crossing  to  the  P.  J.  Carlin  Construction 
Co.,  the  Tottenville  approach  and  river  piers  of  the 
Outerbridge  Crossing  and  the  Howland  Hook  approach 
of  the  Elizabeth  crossing  to  the  Frederick  Snare  Corp., 
and  the  Elizabeth  approach  to  Triest  Construction  Corp. 

The  accompanying  views  of  the  two  bridges  as  they 
will  look  when  completed  are  from  pencil  sketches  pre¬ 
pared  by  the  Port  Authority. 


Quebec  Province  Busy  with  Road  Work 

Over  $6,000,000  is  being  spent  on  road  work  this 
summer  by  the  Highway  Department  of  the  Province 
of  Quebec,  to  maintain  and  improve  local  roads  and  to 
complete  some  of  the  main  highways.  In  the  course 
of  the  current  year  sixty  new  bridges  will  also  be  built, 
under  supervision  of  the  Department  of  Public  Works. 
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From  Job  and  Office 


Finishing  Widened  Highway  Curves 
By  Machine 

How  to  use  a  finishing  machine  on  super-elevated 
and  widened  curves,  has  always  been  a  problem 
particularly  where  the  crown  of  the  road  was  flattened 
on  the  curve.  The  method  generally  used  in  the  past 


long  enough  to  span  the  slab  at  the  widest  portion  of  the 
curve.  To  carry  the  machine  around  the  curve,  a  false 
form  was  set  (Fig.  1).  This  consisted  of  two  2x8-in. 
timbers  spiked  together.  Concrete  was  deposited  for 
the  full  width  of  the  slab.  Then  the  regular  screed 
member  of  standard  width  and  crown  was  removed  from 
the  machine,  and  replaced  with  a  special  screed  member 
6  ft.  longer  than  the  regular  screed.  This  extra  member 
could  be  attached  so  as  to  put  the  additional  length  on 
either  side  of  the  machine,  to  take  care  of  reverse 
curves.  Furthermore,  the  extra  screed  board  was  set 
for  flat  crown.  It  is  shown  in  operation  by  Fig.  2.  The 
time  required  to  change  from  the  standard  width  to  the 
extra  \^dth  screed  member,  was  less  than  a  half  hour. 

The  particular  job  on  which  this  method  originated 
was  located  in  Allegheny  county,  near  Pittsburgh,  Pa. 
A  number  of  grades  were  encountered,  some  of  which 
were  as  much  as  10  per  cent.  In  places  the  road  was  a 
sut*cession  of  widened,  super-elevated  curves,  with  flat 
crowns.  In  addition,  slag  concrete  was  being  used,  and 
often  the  slump  was  as  little  as  i  in. 


FIG.  1— FAL.se  form  HOR  CARRYING  FINISHING 
MACHINE  AROUND  WIDENED  CURVEIS 

has  been  to  finish  around  the  curve  for  the  width  of  the 
machine  (which  was  carried  on  a  false  form.  Fig.  1), 
and  then  complete  the  widened  portion  by  hand.  Opera¬ 
tions  of  this  character  have  been  described  in  Engineer- 
big  Neivs-Record,  March  26,  1925,  p.  532,  and  April  8, 
1926,  p.  580.  Besides  the  considerable  hand  finishing 
required  by  this  method  for  that  portion  of  the  slab 


Wire  Cutting  Center  Joints  in 
Concrete  Paving 

By  C.  C.  Hermann 

Aero-Mail  Engineering  Service,  Moline,  111. 

SOME  difficulty  has  been  experienced  by  contractors 
in  producing  longitudinal  center  joints  in  concrete 
pavements.  Center  plates  are  mere  or  less  unsatis¬ 
factory.  Unless  some  special  protection  is  provided 
on  the  skip,  it  drives  the  plate  into  the  subgrade.  Use 
of  short  metal  strips  just  behind  the  mixer  may  result 
in  a  crooked  joint.  Having  these  things  in  mind,  the 
writer  has  devised  a  means  of  wire  cutting  the  longi¬ 
tudinal  joint. 
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FIG.  2— EXTENSION  SCREED  FOR  FINISHING  FULL. 

WIDTH  OF  WIDENED  CURVE 

not  spanned  by  the  machine,  a  further  complication  was 
added  where  the  crown  was  changed  from  normal  on 
tangent  to  nothing  on  curves. 

To  overcome  these  difficulties,  and  obtain  the  same  re¬ 
sults  from  the  finisher  on  widened  curves  as  on  straight 
sections,  McPherson  Brothers,  contractors,  Edgeworth, 
Pa.,  with  the  co-operation  of  the  Pittsburgh  District 
office  of  the  Lakewood  Engineering  Co.,  developed  a 
new  method  which  has  made  it  easy  to  obtain  a  flat 
crown,  and  to  flnish  the  entire  width  of  the  slab  on  a 
curve  at  one  operation  with  the  machine.  Briefly,  the 
method  utilizes  an  extra  screed  member  for  the  finisher, 
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Erul  Elevation  of 
Carriago  ami  Sod 

DEVICE  FOR  WIRE  CUTTING  CENTER  JOINTS 

This  method  involves  the  placing  of  a  10-gage  plain 
annealed  wire  in  the  center  of  the  paving  directly  on  the 
subgrade.  Several  hundred  feet  of  wire  may  thus  be 
placed  ahead  of  the  mixer.  A  reel  mounted  on  a  shaft 
having  rollers  matching  with  the  curb  rails  is  placed  on 
the  pavement  following  the  mixer.  When  the  concrete 
has  set  to  a  certain  extent  the  wire  is  drawn  by  turning 
the  reel.  The  reel  is  secured  to  the  shaft  and  the  shaft 
is  rotated  by  a  crank  from  the  curb  end. 

Although  it  is  true  that  in  the  event  a  large  stone 
lay  over  the  wire  it  might  be  pulled  to  the  surface,  the 
actual  roughing  up  of  the  joint  is  not  much  more  than 
that  following  withdrawal  of  metal  plates.  The  edge  of 
the  cut  is  readily  freed  of  any  small  roughness  and  in 
case  a  stone  is  upturned  the  hole  is  easily  grouted. 
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Welded  Pipe  Line  for  Mixer  Water  on  The  rungs  are  ii- 
California  Road  Work  Tr"  j'"  "  j'' 

round-headed  wood  s 

WELDED  pipe  has  been  successfully  substituted  for  the  rungs  may  be 
the  ordinary  screw-joint  pipe  on  the  Jahn  &  “knocked  down”  int( 
Bressi  contract  for  concrete  paving  north  of  San  Juan  is  remarkably  rigid. 
Capistrano,  Calif.,  under  the  supervision  of  C.  N.  Ainely, 
resident  engineer,  state  highway  department.  Jahn  & 

Bressi  contracted  with  the  pipe  company  for  the  com¬ 
plete  handling  of  the  pipe  during  the  period  of  con¬ 
struction.  The  pipe  used,  second-hand  boiler  tubing,  is 
strung  out  over  portions  of  the  job  where  it  is  to  be 
needed  and  is  then  welded  by  means  of  an  acetylene 
torch.  The  cost  of  installing,  which  includes  welding 
joints  and  pipe  stubs  for  hydrants  at  100-ft.  intervals, 
was  reported  to  have  been  3ic.  per  foot  for  3-in.  pipe 
and  5c.  per  foot  for  4-in.  pipe.  With  the  pipes  laid 
end  to  end  as  unloaded  from  the  truck,  one  man  can 
average  35  welded  joints  per  day.  The  time  of  welding 
in  a  stub  for  a  hydrant  is  about  10  minutes. 

The  use  of  welded  pipe  has  a  number  of  advantages. 

The  line  can  be  shifted  without  danger  of  breaking,  if 
ordinary  care  is  used;  a  leak  or  break  is  easily  repaired 
and  the  line  is  readily  disconnected  with  the  torch  for 
moving.  The  boiler  tubing  with  the  welded  joints  used 
on  this  job  will  stand  about  500  lb.  pressure.  It  is 
asserted  that  there  is  no  noticeable  increase  in  friction 
head  due  to  the  use  of  this  pipe;  in  fact,  friction  is 
decreased.  Welded  pipe  has  been  used  on  two  jobs 
with  success,  which,  apparently,  establishes  the  fact 
that  it  is  cheaper  than  other  pipe. 


Wind-Blown  Sand  Slopes  Stabilized  by 
Light  Asphaltic  Oils 

Drifting  sand  is  to  be  kept  off  the  new  concrete 
road  through  the  sand  hills  section  of  the  Imperial 
Valley  in  California  by  oiling  the  shoulders  and  slopes. 
To  determine  the  be.st  oils  tests  were  made  and  are 
reported  by  C.  L.  jMcKesson,  materials  and  research 
engineer  as  in  the  accompanying  tabulation. 

In  making  the  tests  various  oils  were  used  with  as¬ 
phalt  contents  up  to  about  65  per  cent.  The  experi- 


TABLE — RESULTS  OF  TESTS  OF  PENETRATION  OF  DESERT  SAND 
WITH  VARIOUS  ASPHALTIC  OILS' 

Amt.  Pt'tif*-  Pcpc- 
Sp  Or,  p<T  tratinn  tratinn 
,  ,  Hp  »*i  y<l.  C’oH  I  150  I'. 

Kind  of  Oil  (ial  Sami  I  Wei’k  Remarks 

Appliefl  at 
about  75®  F. 


43  per  cent  asphalt 


.\pplie<l  at 
about  75®  1' 


Applir<t  at 
about  75®  F 


50  per  cent  a.sphult  road  oil  . .  16.8 


Demountable  Drafting  Table 

By  John  R.  Jahn 

Consulting  Engineer,  San  Francisco,  Calif. 

The  writer  has  found  the  drafting  table  support 
illustrated  herewith  to  be  very  convenient  for  both 
field  and  office  use.  It  accommodates  a  30x36-in.  draw¬ 
ing  board  which  rests  on  the  removable  pegs  when  used 
standing,  and  on  the  2x3’s  when  used  seated. 


.\ppUp<l 
1 50®- 1 75®  F 


62  per  cent  osplutlt  road  oil . .  15.2 


65  per  cent  asphalt  road  oil. .  13  7 


A  Diesel  oil  was  also  tested  but  it  lacked  "body"  and  did  not  produiw 
a  good  oil  mat  on  the  sand. 


ments  have  demonstrated  that  the  oil  best  suited  for  the 
work  should  contain  40  to  50  per  cent  of  asphalt.  Oil 
of  this  kind  can  be  applied  without  heating  and  will  pene¬ 
trate  readily.  There  is  a  sufficient  asphalt  content  to 
give  good  body  and  to  hold  sand  particles  together  in 
a  heavy  flexible  mat  after  the  more  volatile  oils  have 
evaporated. 

The  sand  was  placed  in  pans  having  an  area  of  1 
sq.ft,  and  the  oil  applied  in  a  finely  divided  spray  under 
an  air  pressure  of  50  lb.  Repeated  trials  indicated  that 
i  gal.  per  square  yard  was  the  least  amount  that  would 
entirely  cover  the  sand.  The  lighter  oils  were  applied 
cold  and  the  heavier  oils  were  heated.  After  the  appli¬ 
cation  of  oil,  the  resulting  oil  cake  was  cut  in  small 
squares  and  the  average  thickness  measured.  The  val¬ 
ues  given  in  the  table  are  the  average  of  a  number  of 
samples. 

After  measuring  the  penetration  of  oil  in  the  cold 
sand  the  pans  containing  the  sand  were  placed  in  an 
oven  and  maintained  at  a  temperature  of  150  deg.  F. 
for  one  week  and  the  depth  of  penetration  again  deter¬ 
mined.  This  was  done  to  determine  maximum  probable 
penetration  which  will  be  obtained  in  the  summer  time 
under  desert  heat  conditions.  All  of  the  oils  gave 
good  penetration  without  heating  and  were  therefore 
recommended  for  use. 


Drawing 
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Equivalent  Uniform  Loads  for 
Truck  Concentrations 

By  M.  Hirschthal 

Concrete  Engineer,  I^ackawanna  R.R.,  Hoboken,  N.  J. 

The  question  of  distribution  of  concentrated  loads 
on  reinforced-concrete  slabs  has  had  as  many  solu¬ 
tions  as  there  have  been  designers,  each  with  fairly 
good  support  for  his  contentions.  W.  A.  Slater’s  tests 
leave  no  doubt  that  the  effect  of  concentrated  load  is 
diffused  over  a  wide  area.  Various  state  highway  de¬ 
partments  have  adopted  arbitrary  distributions  for  the 
live-load  concentrations  of  truck  and  roller  loads. 

In  the  design  of  overhead  highway  bridges  along  the 
Lackawanna  R.R.,  the  writer  has  found  it  desirable  to 
use  the  two-way  square  (or  nearly  square)  slab  and 
girder  type  of  bridge  where  at  all  possible,  and  had  to 
decide  on  the  distribution  of  the  live-load  concentra¬ 
tions  on  such  slabs.  Some  years  ago  he  developed  the 
following  rational  method  of  distribution,  which  has 
since  been  followed  in  all  bridges  of  this  type  of  design. 


f  -eta - c:fe  — 

c  I7if0/  load  W 


i<  b . >i 

Truck  Dio^am 
Fig.  I 


. I  L 

'«CL 

Langitudiial  Disinbutnn 
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Transvcw  Distribution 
F:g.  3 


From  Job  and  Office 

HINTS  THAT  CUT  COST  AND  TIME 

3/,  =  ^  (4  1/,  -f  6  c)  (c  -f  3/)  —  m;c 

But  for  the  position  of  maximum  moment  j/  =  i  L,  — 
J  c,  and  i/,  =  i  L,  —  J  c.  Inserting  these  values  and 
reducing 

K  =  f  (L,*  — 2cL.  +  ic’) 

Equating  this  to  the  moment  of  the  equivalent  uniform 
load,  i  w^L*,  we  find  this  equivalent  load  to  be. 


8m;  , 

w.=  TT  (L,  ■ 


2  cL,  +  i  c’) 


FIGS.  1-3— TRUCK  DIAGRAM;  AND  LONGITUDINAL  AND 
TRANSVERSE  DISTRIBUTION 

While  most  of  the  designs  are  for  a  20-ton  truck  with 
two-thirds  of  the  load  on  the  rear  axle,  there  are  other 
truck  loadings,  so  that  it  seemed  necessary  to  develop  a 
general  method  rather  than  a  single  rule. 

Using  the  truck  data  given  in  Fig.  1,  and  the  slab 
span  lengths  L  longitudinally  and  L,  transversely,  the 
equivalent  uniform  load  for  longitudinal  distribution,  w 
per  lineal  foot,  is  first  found,  and  from  this  the  final 
equivalent  uniform  live-load,  m;,  per  square  foot,  is  found 
by  considering  the  transverse  distribution. 

Longitudinal  Distribution — The  truck  being  located  in 
position  for  maximum  longitudinal  moment  (Fig.  2), 
the  moment  for  one  set  of  wheels  is  computed  as 
U  W’x, -f  H  W(L  — a:) 

JU= - j; -  X 

But  for  the  maximum-moment  position,  x  —  hL  —  i  6, 
and  X,  =«=  h  L  —  8  6.  Inserting  these  values  and  re¬ 
ducing, 

A/=^  (JL  — i6)(JL  — 86) 

=  ^  (3L*  — 2  6L-f  J6') 

To  obtain  the  equivalent  uniform  load  longitudinally, 
this  moment  is  equated  to  8  m’L*,  which  gives  the  result, 
W 

— 2  6L-f  8,6’) 

Transverse  Distribution — Two  trucks  are  placed  at  a 
distance  apart  equal  to  the  transverse  wheel  base,  going 
in  the  same  direction,  but  so  located  as  to  give  the 
maximum  transverse  moment  (Fig.  3).  Considering  a 
1-ft.  strip  extending  across  the  bridge,  this  strip  of  the 
Hoor  is  loaded  at  each  set  of  wheels  by  the  load  w  just 
found.  Then  the  maximum  transverse  moment  in  the 
strip  is. 


Substituting  the  value  of  w  already  found,  we  have 

(L.’  — 2cL.  +  ic’) 

While  this  formula  appears  complicated  and  cumber¬ 
some,  it  presents  no  real  difficulties.  However,  it  might 
*be  simpler  first  to  calculate  w,  then  substitute  its 
numerical  value  in  the  equation  for  w„  and  thus  obtain 
the  final  result  in  two  operations  rather  than  by  sub¬ 
stitution  in  the  one  equation. 

Example — Let  it  be  assumed  that  the  load  to  be  car¬ 
ried  is  a  20-ton  truck  with  wheelbase  12  ft.  by  6  ft., 
and  that  the  panels  are  30  ft.  longitudinally  and  28  ft. 
transversely.  By  substituting  in  the  final  equation 
we  have 

8  X  40,000 

3X30’X28’^^^^^  ^  12’) 

(28’— 2X6X28  +  86’) 

=  1661b.  per  sq.ft. 

which  is  the  design  live-load  for  the  panel.  This  when 
added  to  the  assumed  dead-load  is  distributed  in  the 
two  directions  in  inverse  proportion  to  the  fourth  pow¬ 
ers  of  the  spans. 

While  the  method  and  formula  apply  to  two-way  rein¬ 
forced  slabs,  the  method  may  be  applied  to  one-way 
reinforcement  with  sufficient  reinforcement  in  the  direc¬ 
tion  normal  to  the  span  for  any  width  desired  for  dis¬ 
tribution. 

Angle  and  Bearing  Calculations  Checked 
by  Simple  and  Quick  Means 

By  F.  E.  Harley 

Resident  Engineer,  New  Jersey  State  Highway  Commission, 
Paterson,  N.  J. 

TO  simplify  the  checking  of  calculations  of  bearings 
and  angles  on  survey  work,  the  circular  slide  rule 
shown  herewith  was  devised.  It  consists  of  two  gradu¬ 
ated  discs;  “A”,  the  inner  scale,  is  graduated  from  0 
deg.  to  180  deg.  left  and  right  and  “B”  is  graduated  in 
bearings.  Then  there  are  the  movable  pointer  “C”  and 
a  fixed  pointer  “D”. 

In  the  equation: 

Bearing  D+Angle  DEC— Bearing  C, 
either  a  bearing  or  the  angle  unknown  may  be  solved 
with  one  setting. 

As  an  example,  the  reading  as  shown  in  the  sketch  is : 
N  80°W+140‘’=N  60°  E.  (1) 

or  if  pointer  C  is  at  F 


August  26,  1926 


From  Job  and  Office 


N  80°W+S  60°W=40“  (2) 

In  the  ordinary  method  of  calculation,  rules  for  adding 
and  subtracting  from  180  deg.,  or  the  sum  or  difference 
of  the  bearings  must  be  remembered  to  .solve  the  above 


Penkwoy 


Jaland  parkway, 
'o/tandtrs  and  palms 


Concrafa 

walk.' 


BOrLEVARD  LAYOUT  WITH  PRIVATE  DRIVEWAYS  FOR 
PARKIXG  SPACE  PROTECTED  FROM  TRAFFIC  WAY 


seeding  and*  planting.  The  engineering  details  were 
worked  out  by  H.  Levinson,  city  engineer,  who  has  also 
supervised  the  con.struction. 


Job  and  Office  Notes 


ROTRACTOR  FOR  CHECKING  ANGlT.u^R  CALCULATIONS 


How  Many  Feet  Oit  a  Reel?  Inasmuch  as  reels  are  com¬ 
monly  used  for  storing  rope,  cables,  wire,  hose,  etc.,  and  in¬ 
asmuch  as  I  have  never  seen  a  satisfactory  formula  for 
computing  the  length  of  these  stored  or  wound  up  articles 
I  devised  a  formula.  When  a  rope,  cable,  or  wire  winds 
upon  a  shaft  or  reel  it  assumes  a  position  such  as  I  have 
endeavored  to  indicate  in  the  sketch  herewith.  That  is,  the 
rope  when  winding  onto  the 

first  layer  seeks  the  “val-  f - F 

leys”  between  the  turns  of 

the  first  layer.  In  this  way  , 

the  maximum  length  of  rope  ^  | 

is  wound  onto  the  reel.  This  1 - ' 

is  particularly  true  if  th:  _ _ _ J _ 

rope  is  taut.  To  determine 

the  number  of  feet  on  a  retl  < .  L  . > 

four  measurements  are  nece.;- 

sary,  three  of  which  are  in-  [J _ |_ 

dicated  on  the  sketch  here¬ 
with  and  the  fourth  is  the  diameter  of  the  rope,  wire,  or 
cable,  in  inches.  The  rule  is  as  follows:  To  the  depth  of 
the  rope  or  cable  d,  add  s,  the  diameter  of  the  shaft,  multiply 
by  the  depth  d,  multiply  by  the  inside  length  of  the  reel,  L, 
and  divide  by  the  square  of  the  diameter  of  the  rope  or  cable. 
Finally,  multiply  by  0.3.  The  answer  will  be  the  lengith  in 
feet — W.  F.  SCHAPHORST,  Newark,  N.  J. 


equation,  while  by  the  use  of  this  slide  rule,  the  equa¬ 
tion  may  be  solved  with  one  setting.  For  bearings  and 
angles  in  degrees  and  minutes,  it  gives  an  approximate 
check  of  the  accuracy  of  the  work,  though  the  exact 
angles  and  bearings  must  be  calculated,  as  the  scales 
read  to  degrees  only. 


Protected  Parking  Space  on  Wide  Street 
with  Double  Traffic  Way 

IN  THE  Del  Mar  real  estate  addition  to  Corpus  Christi, 
Tex.,  wide  boulevards  are  provided  with  double  traffic 
ways  and  private  driveways  thus  protecting  the  auto¬ 
mobile  parking  space  from  the  fluid  traffic  by  6J-ft. 
parkways.  Entrance  to  the  car  parking  space  is  near 
the  end  of  the  blocks.  Pedestrians  are  served  by  car¬ 
rying  the  walks  over  the  private  driveways  to  the  curb 
of  the  fluid  traffic  ways  thus  eliminating  one  of  the 
objections  to  wide  streets.  Since  the  traffic  in  the  pri¬ 
vate  driveways  will  be  small  and  necessarily  of  slow 
speed,  shell  was  used  as  the  paving  material,  while  the 
central  main  traffic  lanes  are  of  asphalt.  Due  to  an 
unequal  dedication  for  street  purposes  the  particular 
street  shown  has  a  wider  parkway  and  parking  space 
on  one  side  than  on  the  other. 

The  idea  was  suggested  by  F.  R.  Allison,  one  of  a 
firm  of  real  estate  operators  subdividing  a  200-acre  tract 
on  which  $500,000  is  being  spent  for  complete  improve¬ 
ments  of  paving,  curbs  and  walks,  sewers,  water,  gas. 


Measuring  Reinforcing  Bar  Sections  For  Test — Reinforc¬ 
ing  bar  cross-sections,  it  has  been  found  by  the  United 
States  Bureau  of  Public  Roads,  do  not  always  check  in 
actual  measurement  with  the  area  given  in  the  manufac¬ 
turers’  tables.  D.  0.  Woolf,  Junior  Materials  Engineer, 
reports,  in  Public  Roads  for  July,  1926,  a  method  for  actual 
measurement.  The  t4‘st  specimen  is  cut  through  >  at  right 
angles  to  its  axis,  and  the  cut  surface  is  filed  smooth.  An 
impression  of  this  surface  is  made  by  the  use  of  carbon 
paper  or  stamp  pad  and  the  area  measured  by  polar  plani- 
meter.  Variation  in  section  as  high  as  46  per  cent  has  been 
noted  by  this  method. 
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Letters  to  the  Editoi* 


A  I'ORU.M  FOR  DISCUSSION  OF  VIEWS 
OF  ENGINEERS  AND  CONTRACTORS 


Embrittlement  of  Steel  and  Copper 

Sir — The  article  on  embrittlement  of  metals  in  your  issue 
of  July  22,  p.  151,  recalls  to  mind  two  similar  instances  of 
embrittlement  which  could  scarcely  have  been  caused  by 
chemicals. 

In  a  large  hydro-electric  development  in  the  South  with 
which  the  writer  was  connected  fourteen  years  ago  some 
turbines  were  installed  which  had  blades  made  of  soft  boiler 
steel  about  i  in.  thick.  After  a  few  months’  service  some 
of  these  blades  broke  off.  In  most  ca.ses  the  fracture.s 
were  coarsely  crystalline,  with  little  or  no  bending  or  dis¬ 
tortion.  Tests  along  the  line  of  fracture  show'ed  the  metal 
to  be  still  soft  and  ductile  in  spite  of  the  crystalline  fracture. 
There  were  several  such  breaks  at  different  times. 

Just  recently  the  w’riter  saw  a  piece  of  copper  wire,  about 
i  in.  thick,  which  had  been  immersed  in  a  flush  tank  for 
three  or  four  years.  .\t  the  time  of  installation  the  wire 
must  have  been  as  ductile  as  copper  wire  usually  is,  for  it 
had  been  twisted  and  bent  around  a  bar.  At  the  time  of 
failure  the  wire  was  as  brittle  as  glass,  had  a  very  coarsely 
granular  structure  and  at  its  center  was  the  color  of  brass, 
as  though  segregation  had  taken  place. 

I  would  like  to  hear  from  some  metallurgist,  as  to  the 
possible  causes  of  such  a  change  in  structure. 

New  York,  Frank  C.  Boes, 

July  27,  1926.  Tucker  Construction  Co. 


Crest  Gates  on  Dams 

Sir — Engineering  News-Record  of  March  25,  1926,  p.  499, 
prints  a  formula  and  diagram  for  w’eight  of  crest  and  head 
gates  for  dams  and  canals.  Its  author  notes  a  doubt  as  to 
whether  accessories  are  included.  There  are  other  and 
graver  .sources  of  uncertainty — one  due  to  dimensions  not 
being  correctly  stated  for  the  purpose  of  the  study.  The 
unit  weight  of  gates  depends  on  the  wdth  between  centers 
of  bearings  whereas  the  hydraulic  dimension  which  is  the 
clear  width  is  that  usually  stated.  The  relation  between 
the.se  is  by  no  means  constant. 

Another — the  pressure  against  the  gate  in  terms  of  head — 
should  and  perhaps  usually  does  include  a  surcharge  or 
allowance  for  water  flowing,  or  backing  up,  over  the  gates. 
Of  course  this  is  supposed  not  to  occur,  but  there  are  prob¬ 
ably  very  few  gates  which  do  not  at  times  have  such  a 
spill  over  them.  Most  of  the  gates  the  wrriter  has  had  to 
do  w’ith,  several  hundred  at  least,  have  been  designed  for 
several  feet  surcharge  under  extreme  conditions.  This 
api)lies  to  ci'est  and  head  gates;  not  so  much  to  sluice  gates. 

The  data  quoted  on  p.  499,  most  of  which  are  also  given 
in  reports  of  the  N.E.L.A.,  are  in  several  cases  subject  td 
the  uncertainties  above  noted.  The  writer  has  exact  data 
on  a  number  of  these  and  on  many  gates  not  therein  in¬ 
cluded.  He  has  been  greatly  interested  in  comparing  all 
the  available  data  to  find  much  closer  agreement  than  he 
exj>ected.  He  prefers  to  analyze  the  data  and  formula  on 
a  .semi-rational  basis  as  follow’s: 

Either  crest  or  sluice  gates  of  considerable  size  whether 
of  the  Tainter  (radial)  or  Stoney  (sliding)  type  are 
structurally  analogous  to  bridges,  in  that  they  transfer 
loads  across  spaces  where  support  is  lacking,  concentrating 
them  at  points  where  adequate  support  can  be  provided. 
The  weight  of  structure  will  be  a  function  of  load  and 
span.  We  may  eliminate  two  of  the  variables,  the  overall 
dimensions,  and  find  an  expression  for  weight  per  square 
foot  in  terms  of  //  =  average  head  (vertical  distance  of 
center  of  gate  below  water  surface) ,  and  H'  =  width  c.  to  c. 
of  supports.  The  data  available,  twenty-one  independent 
designs  for  each,  reduced  by  a  method  approximating  least 
squares  give: 

For  Tainter  gates,  lb.  per  .«q.ft.  =  0.185  Ha'^-  W.  clear 
For  Stoney  gates,  lb.  per  sq.ft.  =  0.190  H®'’-  W.  c.  to  c. 

These  formulas  give  results  well  within  the  variation 
due  to  personal  equation  and  mill  allowance,  and  include  a 
reasonable  allowance  for  seat  facing  and  hinges.  Seat 


facing  is  so  much  a  matter  of  personal  prejudice  that  no 
formula  can  give  even  approximately  correct  figures  for 
direct  use.  Included  in  the  gate  weight  it  is  of  course  aver¬ 
aged.  Sluice  gates  if  not  encumbered  with  too  many  special 
conditions  will  vary  little  from  the  above  formula,  though 
the  amount  of  data  available  is  not  sufficient  to  make  the 
coefficient  dependable.  The  coefficient  is  probably  too  small 
for  high  heads.  There  are  also  indications  that  weight  per 
square  foot  increases  less  rapidly  than  first  power  of  head. 

It  is  perhaps  hardly  necessary  to  call  attention  to  the 
limits  of  all  such  formulas.  The  above  apply  to  widths  up 
to  about  60  ft.  and  heads  to  30  ft.  or  less  with  a  unit  stress 
16,000  lb. 

It  is  further  noted  that  the  diagram  in  Engineering 
News-Record  of  March  25  appears  not  to  agree  with  the 
formula.  The  constant  34  seems  to  be  plotted  14  (but 
correction  was  noted  April  22,  p.  661 — Editor). 

For  small  gates  the  two  formulas  agree  fairly  well.  For 
large  gates  the  one  here  given  is  to  be  preferred  as  it  is 
based  on  a  greater  range  of  data.  H.  K.  Higoins, 

Assistant  Engineer,  Alabama  Power  Co. 

Birmingham,  Ala., 

August  10,  1926. 

Too  Complete  Specifications 

Sir — The  following  is  an  exact  copy  of  a  specification  for 
a  public  building  upon  which  we  have  been  asked  to  submit 
a  competitive  bid. 

“The  contractor  shall  submit  to  the  architect  a  complete 
detail  section  with  dimensions  and  size  of  all  important 
features  noted  thereon,  fully  descriptive  in  every  particular, 
of  the  system  of  reinforcement  proposed.  This  shall  also 
include  the  static  computations,  designating  the  loads 
assumed  separately,  such  as  dead,  live,  wind  and  impact,  to¬ 
gether  with  resulting  stresses. 

“The  approval  of  plans  by  architect  shall  not  relieve  the 
contractor  of  the  responsiblity  of  the  sufficiency  of  his  worki 

“Methods  of  Construction: 

“Before  proceeding  with  the  work,  or  any  part  thereof,  the 
contractor  shall  submit  to  the  architect  proposed  outline  of 
the  method  of  construction,  accompanied  by  such  plans  a.s 
may  be  necessary  to  fully  illustrate  it.  These  shall  be  open 
to  such  suggestion  and  comment  as  in  the  opinion  of  the 
architect  are  deemed  necessary  in  the  interest  of  the  work, 
and  in  the  event  of  the  proposed  outline  or  any  feature 
thereof  being  inimical  to  the.  interests  of  the  owners  of  the 
structure  or  evidently  insufficient  to  accomplish  the  results 
intended,  may  be  disapproved,  whereupon  a  different  method 
and  plans  shall  be  submitted  by  the  contractor.  In  any 
event,  the  contractor  shall  be  held  entirely  responsible  for 
the  sufficiency  of  the  proposed  method  of  construction.” 

We  as  contractors  are  willing  to  go  the  limit  in  assisting 
the  architectural  profession,  but  is  it  fair  to  ask  a  contrac¬ 
tor  to  figure  competitively  on  such  a  basis  ? 

Lansing,  Mich.  H.  L.  Conrad, 

Aug.  10, 1926.  Chief  Engineer,  H.  G.  Christman  Ck). 


A  Convert  to  Municipal  Civil  Service 

Sir — I  appreciate  your  editorial  note,  “A  Civil  Service 
Question,”  in  the  issue  of  Aug.  5,  1926,  p.  204,  and  I  believe, 
in  the  interest  of  all  concerned,  that  I  should  give  you  the 
results  of  my  experience  with  civil  service. 

Until  about  four  years  ago  I  was  as  prejudiced  against 
civil  service  as  anyone  could  possibly  be.  I  came  into  an 
office  of  some  two  hundred  or  more  employees  who  were 
under  civil  service  and  for  a  period  of  four  years  I  have 
watched  very  carefully  the  working  out  of  the  civil  service 
idea. 

In  the  city  of  Seattle,  the  Civil  Service  Commission  is 
composed  of  three  members  appointed  by  the  mayor  and 
confirmed  by  the  city  council.  The  members  of  the  com¬ 
mission  receive  small  compensation  and  meet  usually  once 
a  week.  The  active  work  of  the  commission,  however,  is 
done  by  the  executive  secretary  and  his  corps  of  examineA. 
These  examiners  are  well  educated  and  qualified  engineers, 
all  of  whom  I  believe  have  degrees  from  colleges  of  recog¬ 
nized  standing.  They  have  taken  up  very  actively  the 
study  of  the  qualifications  for  technical  work,  as  well  as 
the  human  element.  I  believe  that  their  experience  in 
selecting  and  grading  the  number  of  employees  who  qualify 
for  citj  work  renders  them  more  capable  of  selecting  proper 
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material  than  any  one  individual  could  possibly  be,  partic¬ 
ularly  where  the  individual’s  time  and  attention  were  dis¬ 
tracted  by  a  diversity  of  matters. 

When  it  is  necessary  to  appoint  a  man  to  a  position  in 
any  office,  the  head  of  a  department  submits  to  the  Civil 
Service  Commission  the  specifications  for  the  kind  of  man 
he  wants,  setting  forth  what  he  is  to  do,  etc.,  and  from  the 
qualified  lists  of  prospective  employees  the  commission 
.selects  three  names— called  “certifying  candidates.”  From 
these  three  names  the  department  is  permitted  to  select 
the  one  it  prefers.  The  person  chosen  is  given  a  6  months’ 
trial,  and  during  or  at  the  expiration  of  this  time,  if  the 
man  fails  to  make  a  minimum  rating,  he  is  automatically 
discharged  and  the  department  has  the  privilege  of  select¬ 
ing  one  of  three  on  a  new  certification,  and  this  process  is 
continued  until  a  satisfactory  man  is  found. 

As  it  has  worked  here,  we  have  found  no  difficulty  what¬ 
ever  in  eliminating  any  employees  that  were  not  satisfac¬ 
tory,  and  the  secretary  and  examiners  particularly  have 
sought  to  co-operate  with  us  in  every  way  possible  to  get 
the  best  results.  The  character  of  the  men  that  we  have 
had  to  deal  with  so  far  has  been  above  the  average  of  the 
various  private  engineering  offices — railroad  and  otherwis-' 
— that  I  have  worked  in  throughout  the  country,  and  I  am 
perfectly  willing  to  pit  my  force,  man  for  man,  in  point  of 
accomplishment  with  that  of  any  private  office. 

I  have  reached  the  conclusion  that  the  attitude  I  formerly 
held,  and  the  one  so  many  seem  to  hold  at  the  present  time, 
is  based  on  a  misunderstanding  of  the  advanced  methods  of 
handling  men.  Bloomfield  in  his  “The  Modem  Executive” 
makes  the  statement:  “The  modern  management  has 
learned  from  solid  experience  to  make  a  distinction  be¬ 
tween  the  leader  of  men  and  the  driver  of  men.”  A  man 
can  be  brought  to  accomplish  much  more  by  appealing  to 
his  human  side  and  getting  his  interest  than  from  the  fear 
motive.  I  will  admit  that  it  appeals  to  a  man’s  vanity  to  feel 
that  he  is  a  czar  and  that  his  word  may  go  unchallenged, 
but  the  average  engineering  employee,  particularly  if  he 
has  been  selected  as  ours  are  selected,  possesses  qualifica¬ 
tions,  barring  experience,  oftentimes  equal  to  or  superior 
to  your  own.  In  city  work,  where  there  is  a  tendency  for 
politics  to  play  its  part,  and  where  men  who  are  liked  by  the 
appointing  powers  sometimes  get  preferment  not  justified 
by  merit  and  m  case  of  lay-off  men  are  selected  by  prefer¬ 
ment  rather  than  merit,  civil  service  fills  a  long-felt  need 
and  prevents  injustice  being  done. 

For  these  reasons,  I  believe  that  the  civil  service  has 
come  to  stay  and,  if  properly  carried  on,  assures  an  em¬ 
ployee  that  if  he  attends  to  business  and  gets  results,  he 
need  not  spend  his  spare  time  in  playing  politics. 

I  would  further  state  that  many  men  who  are  ranting  so 
against  the  inefficiency  of  men  in  civil  service  really  do  not 
know  either  what  their* own  men  or  the  civil  service  people 
are  accomplishing.  Recently  the  statement  was  made  by 
the  head  of  one  of  the  manufacturing  plants  that  his  men 
were  accomplishing  approximately  26  per  cent  more  than 
the  men  under  the  civil  service.  I  challenged  the  statement, 
and  so  far  as  I  was  able  to  find  out,  there  was  no  possible 
way  he  could  tell  what  his  men  were  doing,  except  in  the 
most  general  way.  J.  D.  Blackwell, 

Seattle,  Wasn.,  City  Engineer. 

Aug.  16.  1926. 


Nitrification  in  Sewage  Filter  Beds 

Sir — In  my  discussion  (Engineering  News-Record,  June 
24,  p.  1035)  of  Mr.  Cohn’s  experiments  on  sewage  chlorina¬ 
tion  I  tried  to  explain  that  the  nitrifying  organisms  did 
not  “adjust”  themselves  to  the  chlorine  as  Mr.  Cohn  pre¬ 
sumed,  but  that  the  chlorine  was  more  or  less  absorbed  by 
the  colloidal  matter.  In  connection  with  this  explanation  I 
quoted  our  results  saying  that  nitrification  takes  place 
mostly  in  the  bottom  of  the  beds.  Mr.  Clark,  in  your  issue 
of  July  8,  p.  74,  states  that  our  findings  are  “directly  con¬ 
trary  to  the  Lawrence  Station  results”  which  “show  that 
nitrification  begins  near  the  surface  and  increases  progres¬ 
sively  and  proportionally  to  the  deptn  of  the  filter. 

The  purpose  of  a  filter  bed  is  oxidation  of  suspended  and 
soluble  material.  The  soluble  material  might  begin  to 
oxidize  at  the  top  of  the  bed,  however  the  freshly  deposited 
organic  colloidal  xnaterial  from  the  tank  is  not  ready  for  the 
nitrification  processes.  This  colloidal  material,  carrying 


large  numbers  of  putrefactive  organism.^,  begins  to  decom¬ 
pose  (reduction)  accompanied  by  o<lors.  The  rate  of  reduc¬ 
tion  of  this  organic  matter  increases  and  gradually  over¬ 
balances  the  rate  of  oxidation.  As  soon  as  the  colloidal 
material  retained  by  the  top  layer  is  partly  decomposed, 
the  decomposition  products  are  washed  down  by  the  suc¬ 
cessive  sprays  and  oxidation  sets  in.  At  Plainfield  the  rate 
of  reduction  of  organic  material  is  about  equal  to  the  rate 
of  oxidation  at  the  3-ft.  level.  .\t  the  5-ft.  level,  the  rate 
of  oxidation  overbalances  the  rate  of  reduction  (numbers  of 
nitrifying  and  reducing  organi.sms  bear  this  out  al.so).  The 
suspended  solids  thrown  on  the  bed  are  fairly  uniform 
throughout  the  year.  With  an  average  of  7.5  p.p.m.  sus¬ 
pended  solids  thrown  on  the  bed  (Plainfiebl  joint  works) 
oxidation  takes  place  mostly  at  the  bottom  and  from  1  to  3 
ft.  of  the  bed  is  required  for  the  reduction  processes. 
Changing  the  load  to  be  carried  by  the  bed,  the  region  of 
most  efficient  nitrification  will  be  changed.  If  only  a  part 
of  the  colloidal  material  thrown  on  the  bed  at  Plainfield  i.s 
encountered  the  effective  region  will  move  upward  and  all 
the  bed  farther  below  is  practically  wasted.  This  means 
that  the  region  of  greatest  oxidation  in  the  beds  will  depend 
upon  the  amount  of  solids  which  can  be  handled  and  that 
the  depth  of  a  filter  bed  should  be  designed  in  accordance 
with  the  solids  concentration.  It  is  therefore  quite  possible 
that  the  region  of  greatest  nitrification  is  nearer  to  the  top 
at  the  Lawrence  Station,  without  being  contrary  to  our 
findings.  W.  Rudolfs. 

New  Brunswick,  N.  J.,  Chief  Sewagf*  Investigations, 
Aug.  14,  1926.  Agricultural  Experiment  Station. 


Zoning  Through  the  Building  Code 

Sir — The  editorial  note,  “Zoning  Aid,”  in  your  issue  of 
July  22,  p.  126,  commenting  on  the  plan  of  the  city  of 
Elizabeth  to  secure  through  its  building  code  the  desirable 
benefits  sought  by  zoning  ordinances,  reinforces  a  conviction 
which  I  have  held  and  advanced  publicly  for  some,  time.  As 
a  principle,  zoning  is  not  new;  it  has  been  applied  in  one  of 
its  phases  for  many  years  in  the  establishment  of  fire  limits. 
Within  fire  limits  certain  types  of  building  construction  are 
prohibited  and  frequently  certain  uses  to  which  buildings 
may  be  put  are  also  prohibited.  The  right  to  do  this  has 
been  granted  to  municipalities  under  the  police  power  and 
there  does  not  seem  to  be  any  good  reason  why  further 
restrictions  cannot  be  made  in  the  building  code  without 
additional  statutory  authority. 

Under  the  police  power,  building  construction  may  be 
regulated  for  the  health,  safety  and  general  welfare  of 
the  inhabitants,  and,  accordingly,  building  codes  have  sec¬ 
tions  covering  fire  protection,  light  and  ventilation  and  the 
storage  of  materials  as  well  as  provisions  covering  construc¬ 
tion,  strength  of  materials  and  other  physical  features. 
Surely  limitation  of  the  height  of  buildings  can  be  justified 
under  the  heading  of  fire  protection,  where  it  is  as  necessary 
of  consideration  for  the  safety  of  occupants  and  fire  ex¬ 
tinguishment  as  the  materials  which  enter  into  construction. 
The  area  regulations,  the  establishment  of  minimum  re¬ 
quirements  for  yards,  courts  and  open  spaces,  also  find 
justification  through  fire  protection  but  obviously  they  would 
be  included  chiefly  to  secure  light,  ventilation  and  proper 
sanitation. 

The  need  for  the  limitation  of  the  use  of  buildings  is 
perhaps  not  so  readily  shown,  though  the  same  police  power 
is  relied  on  when  regulations  are  made  restricting  the  stor¬ 
ing  of  oils,  vobtiles  and  explosives.  In  the  absence  of  defi¬ 
nite  statutory  provisions  giving  cities  power  to  regulate 
use,  the  courts  are  apparently  reluctant  to  uphold  use 
restrictions  without  convincing  proof  of  their  need,  but  it  is 
my  belief  that  in  time  sufficient  data  will  be  available  to 
support  a  contention  that  wi.se  and  carefully  studied  use 
limitations  do  safeguard  the  health  and  safety  of  a  com¬ 
munity  and  are  in  the  interest  of  the  general  welfare. 

Municipalities  that  are  contemplating  zoning  ordinances 
and  are  perhaps,  at  the  same  time,  preparing  or  revising 
their  building  lodes  might  well  give  consideration  to  secur¬ 
ing  the  results  to  be  attained  in  one  ordinance.  In  my 
opinion  the  ends  sought  by  zoning  ordinances  and  building 
codes  are  substantially  the  same  and  their  embodiment  in 
one  instrument  would  prove  a  great  convenience  to  those 
who  must  make  use  of  the  latter.  Rudolph  P.  Miller, 

New  York  City,  Consulting  Engineer. 

Aug.  16,  1926. 
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Labor  Immigration  Shows 
Slight  Increase 

In  Second  Year  Under  New  Quota  Law 

Roth  Common  and  Skilled  Labor 
Greater  than  Year  Before 

In  the  fiscal  year  ended  June  30, 
1926  there  was  a  slight  increase  in  the 
inflow  of  laborers  to  this  country.  This 
was  the  second  year  of  the  new  law 
which  restricts  the  immigration  from 
any  foreign  country  to  a  percentage  of 
the  population  of  its  nationals  here  in 
1890.  This  law  has  reduced  mate¬ 
rially  the  immigration  totals  and  par¬ 
ticularly  those  from  eastern  Europe, 
but  British  and  northwestern  Europe 
have  not  sent  as  many  as  their  quotas 
allow.  The  figures  for  the  fiscal  year 
have  been  summarized  by  the  National 
Industrial  Conference  Board,  they  are 
as  follows: 

While  during  1924-25,  the  first  year 
under  the  two  per  cent  quota  act, 

15.106  more  common  laborers  left  the 
United  States  than  entered,  during  the 
past  fiscal  year  43,543  entered  and  only 

33.107  left,  constituting  a  net  gain  of 
10,436  for  the  year.  Skilled  labor  came 
to  the  United  States  in  greater  num¬ 
bers  than  the  year  before,  our  net  gain 
in  this  class  during  the  fiscal  year 
being  47,147  as  against  42,422  the  year 
before.  Farmers  and  farm  laborers, 
however,  came  in  smaller  numbers,  our 
net  gain  in  this  cla.ssification  being 
25,598  in  1925-26  as  against  28,266  in 

1924- 25. 

Professional  people  continue  to  come 
in  increasing  numbers.  While  our  net 
gain  in  professional  people  during  the 
fiscal  year  1924-25,  the  first  after  the 
two  per  cent  quota  act  went  into  effect, 
was  8,367,  our  net  gain  during  the  past 
fiscal  year  w'as  9,041. 

Mkxican  Immigration  Increases 

Canada  and  Mexico  continue  to 
furnish  the  bulk  of  our  immigration 
under  the  new  restriction  act,  neither 
country  being  subject  to  quota  restric¬ 
tion.  Immigration  from  Mexico  ap¬ 
pears  to  be  increasing,  that  from 
Canada  declining,  as  far  as  the  past  two 
years’  figures  indicate.  Canada  during 

1925- 26  contributed  in  excess  of  91,000 
immigrants,  about  9,000  less  than  the 
year  before,  while  Mexico  sent  43,316, 
or  about  10,000  more  than  the  year 
before. 

The  pressure  on  immigration  quota  is 
clearly  discernible  in  the  immigration 
statistics  in  reference  to  countries 
whose  emigration  to  the  United  States 
was  most  restricted  by  the  new  law,  as 
for  instance  Italy,  or  Greece.  While 
Italy’s  qqota  is  3,845,  actually  9,374 
Italian  immigrants  entered  the  United 
States  during  the  fi.«cal  year  1925-26, 
the  excess  over  the  quota  consisting  of 
non-quota  immigrants,  such  as  wrives 
and  children  of  Italians  having  acquired 
citizenship  here,  returning  Italian  resi¬ 
dents  of  the  United  States,  w'orld-war 


Engineering  Fifty  Years 
I  Ago 

I  From  Engineering  Newt, 

I  Aug.  1876 

Railway  News 

Fort  worth,  texas,  u 

now  connected  by  rail  with 
the  rest  of  the  world. 

j  t  t  * 

I  The  Little  Rock  &  Fort  Smith 
I  Railway  is  now  completed  to 
:  Cherokee,  on  the  Arkansas  River, 

;  opposite  Fort  Smith. 

0  *  * 

Over  32,000  tons  of  American 
I  steel  rails  have  been  received  in 
I  San  Francisco  from  New  York 
during  the  past  year  for  the 
Southern  Pacific  Railroad. 

Ik  *  * 

Travelers  going  through  to 
Boston  by  the  Pennsylvania  Cen- 
'  tral  have  their  palace  cars 
I  shoved  aboard  a  steamer  at  Jer¬ 
sey  City  which  takes  them  by 
the  Battery  and  up  East  and 
Harlem  Rivers  to  the  New  York 
and  New  Haven  crossing,  where 
they  are  again  shoved  on  the 
track  for  Boston  and  other  east¬ 
ern  points.  The  transfer  occu¬ 
pies  but  little  over  an  hour  and 
avoids  the  tedious  soul-stirring 
'  transfer  through  New  York  City. 


veterans  and  other  Italians  not  charge¬ 
able  to  the  quota. 

The  exodus  of  Italians  from  the 
United  States,  so  marked  during  the 
previous  year,  when  it  amounted  to 
27,252,  was  still  heavy  during  the  past 
fiscal  year,  20,004  Italians  leaving  the 
United  States  during  the  year,  con¬ 
stituting  a  net  loss  in  Italian  alien 
population  of  10,630. 

The  migration  of  Greek  aliens,  who 
are  restricted  to  the  minimum  quota  of 
100,  while  much  smaller  in  numbers, 
resembles  that  of  the  Italians.  During 
the  fiscal  year  just  past,  1,385  Greek 
immigrants  entered  the  United  States. 

Immigration  from  the  Irish  Free 
State,  which  is  credited  with  one  of  the 
largest  three  quotas,  appears  to  be 
fairly  stationary,  27,590  entering  under 
the  quota  during  the  fiscal  year  1925- 
26  as  against  27,125  the  previous  year. 
The  quota  is  28,567.  A  total  of  only 
5,147  non-quota  immigrants  and  non¬ 
immigrants  entered  during  the  year 
from  the  Free  State,  making  the  total 
of  aliens  admitted  from  southern  Ire¬ 
land  32,737  for  the  year.  Total  immi¬ 
grants  of  the  Irish  race,  which  tJso 
includes  Irish  from  Northern  Ireland 
as  well  as  Irish  coming  from  other 
countries,  amounted  to  42,475  during 
the  year,  as  against  42,661  the  year 
before. 


Mid-Continent  Engineers 
Meet  at  Duluth 

International  Organization  Holds  Its 
Second  Annual  Meeting  on 
Missabe  Range 

The  second  International  Mid-Conti¬ 
nent  Engineering  Convention  was  held 
at  Duluth  and  on  the  Missabe  Range 
Aug.  12-14.  The  organization  was 
formed  last  year  to  provide  the  engi¬ 
neers  of  the  North  Central  States  and 
the  adjoining  provinces  in  Canada  an 
opportunity  to  get  together  once  a 
year.  The  objects  of  the  organization 
are  social  rather  than  technical,  but  the 
convention  this  year  devoted  one  long 
session  to  the  consideration  of  papers 
related  to  the  production  of  iron  ore 
on  the  Missabe  Range  where  the  latter 
part  of  the  meeting  was  to  be  held. 
Engineers  and  architects  from  Wiscon¬ 
sin,  Iowa,  North  and  South  Dakota, 
Minnesota,  Saskatchewan,  and  Mani¬ 
toba  were  invited  by  the  Minnesota 
Federation  of  Architectural  &  Engi¬ 
neering  Societies,  the  original  sponsor 
of  the  convention,  to  attend  and  370 
registered  at  the  convention. 

One  Technical  Session 

At  the  technical  session,  N.  M.  Hall, 
professor  of  mechanical  engineering  at 
the  University  of  Manitoba,  presented 
a  paper  on  the  Engineering  and  Archi¬ 
tectural  Organizations  of  Canada.  A 
paper  on  the  Iron  Ore  Situation  by 
Walter  G.  Swart,  consulting  engineer 
and  general  manager  of  the  Missabe 
Iron  Co.,  was  read  by  Wayne  Clark  in 
the  absence  of  Mr.  Swart.  Two  other 
papers,  one  by  S.  E.  Atkins,  president, 
S.  E.  Atkins  Co.,  drill  contractors,  on 
History  and  Development  of  Diamond 
Drilling  and  a  paper  by  William  H. 
Hoyt,  chief  engineer  of  the  Duluth  & 
Missabe  &  Northern  Ry.  Co.,  on  Iron 
Ore  Transportation,  were  also  of  spe¬ 
cial  interest,  due  to  the  location  of  the 
convention,  and  a  paper  by  Lt.  Edward 
G.  Plank  on  An  Application  of  Aerial 
Photograph  to  Map  Making  was  illus¬ 
trated  by  slides  showing  work  done  in 
the  region  where  the  convention  was 
being  held. 

Speakers  at  the  banquet  held  in 
Duluth  Thursday  evening  were  Dexter 
S.  Kimball,  president  of  the  American 
Engineering  Council,  L.  C.  Moore,  vice- 
president  of  the  Minnesota  Federation, 
and  A.  R.  Leonard,  of  the  Winnipeg 
Hydro-Electric  Plant,  as  representative 
of  the  Canadian  contingent. 

Friday  was  given  over  to  trips  over 
the  Missabe  Iron  Range  and  to  the 
Rainy  Lake  Saw  Mill,  and  Saturday 
was  devoted  to  inspecting  the  plants  of 
the  Minnesota  St^l  Co.,  the  Duluth 
plant  of  the  Universal  Portland  Cement 
Co.,  the  ore  docks  of  the  Duluth,  Mis¬ 
sabe  &  Northern  Ry.  Co.,  and  the 
power  plant  of  the  Minnesota  Power  & 
Light  Co.  at  Fond  du  Lac. 
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COLLAPSE  OF  DEX^KINO  OVER  EXCAVATION  FOR  DOUBLE-DECK  SUBWAY,  NEW  YORK  CITY 
Looking  south  on  St.  Nicholas  Ave.  toward  l*;2nd  St.  and  Amsterdam  Ave. 


and  electric  light  conduits  temporarily 
hung  beneath  the  decking.  The  col¬ 
lapse  occurred  on  St.  Nicholas  Ave. 
about  the  middle  of  the  block  between 
162nd  and  163rd  Sts. 

No  one  was  injured  since  the  pos¬ 
sibility  of  a  collapse  was  indicated  by 
an  appreciable  sagging  of  the  deck 
some  15  or  20  min.  before  the  structure 
actually  gave  way.  The  sag  occurred 
immediately  following  a  blast  when 
there  was  no  one  beneath  the  deck. 
Warning  was  immediately  given,  re¬ 
serve  police  were  notified,  and  the  en¬ 
tire  block  roped  off.  Gas  and  power 


of  the  street.  A  12xl2-in.  column  was 
placed  at  each  side  of  this  cut  while 
the  center  column  consisted  of  two 
12x12  timbers  fastened  together.  Span¬ 
ning  between  the  columns  transversely 
were  24-in.  I’s  over  which  ran  a  longi¬ 
tudinal  header  beam  supporting  other 
24-in.  transverse  I’s  directly  under  the 
deck.  The  top  of  the  50-ft.  cut  in  rock 
was  about  10  ft.  below  curb  level.  This 
top  10  ft.,  extending  in  width  from 
the  sides  of  the  cut  to  the  building  lines 
was  mostly  earth  and  was  held  in  place 
by  sheeting  and  longitudinal  walers 
braced  across  the  trench.  Short  columns 


it  supported.  The  effect  was  cumula¬ 
tive,  some  dozen  bents  falling  into  the 
excavation.  The  east  sidewalk  carried 
trestle  bents  for  the  by-passed  gas 
lines;  and,  as  may  be  seen  in  the  illus¬ 
tration,  this  sidewalk  did  not  collapse. 

There  is  no  indication  of  negligence 
on  the  part  of  the  contractors,  the 
shoring  system  being  practically  the 
same  as  used  throughout  on  this  sec¬ 
tion  of  the  subway.  Officials  of  the 
building  department  who  examined  all 
adjacent  buildings  reported  that  the 
crash  had  not  injured  them.  Rodgers 
&  Hagerty  are  the  contractors. 


Decking  Collapses  on  New 
York  Subway  Job 

Warning  Prevents  Casualties  When  a 
125-Ft.  Length  of  Decking 
Goes  Down 

Weakened  presumably  by  continued 
blasting  in  the  cut  for  the  new  Eighth 
Ave.-Washington  Heights  subway.  New 
York  City,  a  section  of  the  decking 
125  ft.  long,  occupying  the  width  of  the 
street,  collapsed  Saturday  afternoon, 
Aug.  21.  It  carried  with  it  a  double¬ 
track  street  car  line  with  its  under¬ 
deck  power  cables  and  the  telephone 


lines  were  shut  off,  and  as  a  precaution¬ 
ary  measure,  ambulances  were  sum¬ 
moned  and  all  persons  ordered  out  of 
the  business  houses  on  each  side  of  the 
avenue.  These  prompt  safety  meas¬ 
ures  were  in  large  manner  responsible 
for  making  of  the  accident  a  structural 
failure  rather  than  a  disaster  with  con¬ 
siderable  injury  and  loss  of  life. 

The  structure  that  failed  consisted  of 
a  heavy  planked  roadway  supported  on 
longitudinal  wood  stringers.  The  sup¬ 
porting  bt'nts  for  this  decking  were 
made  up  of  wooden  columns  and  24-in. 
steel  I-beams.  The  rock  cut  was  about 
50  ft.  wide  practically  in  the  center 


footing  on  the  ro<‘k  supported  the  deck¬ 
ing  at  the  sides  and  also  the  east  (left 
hand  in  the  illustration)  sidewalk 
under  which  the  excavation  exten«led. 

The  rock  in  the  cut  is  badly  dis- 
integrat<‘d.  Immediately  following  the 
blast  which  preceded  the  >agging  of  the 
deck,  one  of  the  workmen  going  into 
the  cut  sjiw  a  large  boulder  cave  from 
the  side.  The  short*d-up  earth  is  then 
believed  to  have  started  to  slide  taking 
out  the  sheeting  and  one  or  more  of 
the  columns.  This  let  the  end  of  one 
of  the  transverse  l-lH>ams  drop  and  its 
collapse  probably  was  followed  by  that 
of  the  longitudinal  header  beam  which 


356 


ENGINEERING  N  E  W  S  - R  E  C  0  R  D 


Vol.  97,  No.  9 


Report  Made  on  Moffat  Tunnel 
Fatal  Accident 

After  investigation  of  the  fatal  acci¬ 
dent  in  the  Moffat  Tunnel  on  July  30, 
the  coroner's  verdict,  substantiated  by 
a  finding  of  the  State  Bureau  of  Mines, 
was  that  this  was  an  unavoidable  acci¬ 
dent.  This  cave-in,  noted  in  Engineer¬ 
ing  XewK-Recnrd  of  Aug.  5,  p.  230,  oc¬ 
curred  12,010  ft.  underground,  in  the 
heading  of  the  main  or  railroad  tunnel, 
resulting  in  the  death  of  six  workmen 
who  were  erecting  jumbo  sets  150  ft. 
east  of  crosscut  No.  9. 

Apparently  .solid  granite  gneiss,  with 
seams  which  ran  the  wrong  direction 
for  supporting  the  blocky  formation, 
resulted  in  a  slip  which  released  a  huge 
block  of  rock  that  crashed  through  the 
temporary  timbering  support  and  stag¬ 
ing  without  any  warning  to  the  crew 
working  below  on  the  jumbo  frame 
work.  About  200  cu.yd.  of  rock  fol¬ 
lowed  from  the  roof  and  north  side  of 
the  tunnel,  8  ft.  above  and  20  ft. 
beyond  the  last  set  of  permanent  tim¬ 
bering,  which  latter  was  practically 
uninjured  by  the  cave-in.  At  the  time 
the  slip  occurred,  only  a  few  feet  had 
been  opened  up  heyond  this  timbering 
and  was  being  held  by  temporary  stuls. 

In  catching  up  the  ground,  12xl2-in. 
cribbing  was  built  up,  and  the  cavity 
above  the  neat  line  of  the  permanent 
timbering  was  tightly  packed  with  tim¬ 
ber.  Permanent  sets  of  12xl8-in. 
Oregon  fir  timbers  were  then  placed  in 
position  and  the  temporary  cribbing 
was  removed.  Several  tunnel  train¬ 
loads  of  timber  were  required  to  sup¬ 
port  the  roof  during  the  removal  of  the 
rock  and  debris,  and  the  recovery  of  the 
bodies  of  the  workmen  which  were 
buried  beneath  it. 

This  blocky  rock,  which  caves  with¬ 
out  warning,  is  said  to  be  less  difficult 
to  catch  up  than  the  squeezing 
ground  which  occurs  a  few  hundred 
feet  away  in  the  water  tunnel  heading, 
and  which  exerts  such  tremendous  pres¬ 
sure  on  the  timbering  that  it  is  neces¬ 
sary  to  provide  against  up-raising  in 
the  floor,  as  well  as  crushing  from 
the  sides.  Practically  the  entire  dis¬ 
tance  from  the  west  portal  to  the  west 
headings  of  the  tunnel,  which  are  over 
two  miles  in  from  the  portal,  has  re¬ 
quired  lining.  Surface  indications  gave 
no  warning  of  such  a  condition. 

On  Aug.  15  the  headings  of  the 
pioneer  and  railroad  tunnels  were 
3,254  ft.  and  4,357  ft.  apart. 


First  Concrete  Poured  in 
Pacoima  Dam 

First  concrete  was  poured  in  the 
Pacoima  dam  near  San  Fernando, 
Calif.,  Aug.  5,  thus  beginning  the  final 
.stage  in  one  of  the  important  struc¬ 
tures  of  the  Los  Angeles  County  flood 
control  program.  J.  W.  Reagan  is 
chief  engineer  of  the  district.  This 
dam,  which  will  be  about  385  ft.  high, 
is  a  constant  angle  arch  with  a  base 
width  of  102  ft.  and  a  crest  width  of 
8  ft.  It  will  contain  about  180,000 
cu.yd.  of  concrete  and  is  to  be  com¬ 
pleted  in  the  latter  part  of  1927.  Bent 
Bros,  of  Los  Angeles  are  the  contrac¬ 
tors. 


Wyoming:  State  Engineer 
Nominated  for  State  Governor 

Frank  C.  Emer.son,  .state  engineer  of 
Wyoming  has  received  the  Republican 
nomination  for  governor  of  the  state. 
Mr.  Emerson  was  appointed  state  engi¬ 
neer  in  1919  and  was  reappointed  for 
six  years  in  1921  by  Governor  Carey 
but  was  removed  by  the  late  Governor 
Ross  sometime  after  he  took  office  for 
alleged  mi.sconduct  in  connection  with 
the  confirmation  of  his  appointment  by 
the  Senate.  Mr.  Emerson  contested  the 
removal  in  the  courts  and  was  rein¬ 
stated  by  the  state  supreme  court  in 
January,  1924. 

It  is  probable  that  the  Democratic 
party  will  renominate  Governor  Nellie 
Ro.ss,  widow  of  the  Governor  who  re¬ 
moved  Mr.  Emerson  from  office. 


Vehicular  Tunnel  Inspected  by 
Governors  of  Two  States 

An  official  inspection  of  the  vehicular 
tunnels  under  the  Hudson  River  at 
New  York  was  made  by  the  Governors 
of  the  States  of  New  York  and  New 
Jersey  and  by  the  tunnel  commissions 
of  the  two  states  on  Aug.  21.  Auto¬ 
mobiles  containing  the  inspecting  party 
were  driven  through  the  tunnel,  which 
is  well  along  toward  completion,  most 
of  the  work  remaining  to  be  done  being 
upon  the  approaches  and  the  ventilat¬ 
ing  equipment. 

Included  in  the  inspecting  party  were 
the  present  engineers  of  the  two  com¬ 
missions,  Ole  Singstad,  the  chief  engi¬ 
neer,  F.  A.  Snyder,  engineer  of  con¬ 
struction,  Ralph  Smillie,  assistant  engi¬ 
neer  of  construction,  and  M.  1.  Killmer, 
resident  engineer. 


Delegates  to  the  Road  Congress 
at  Milan  Appointed 

For  the  first  time  since  the  organiza¬ 
tion  of  the  International  Road  Con¬ 
gresses,  the  United  States  will  be  repre¬ 
sented  by  official  delegates  at  the  Fifth 
Congress  to  be  held  in  Milan,  Italy,  be¬ 
ginning  Sept.  6.  Acceptance  of  mem¬ 
bership  in  the  Permanent  Association 
of  International  Road  Congresses  and 
appropriation  for  the  expenses  of  dele¬ 
gates  to  the  current  meeting  were  pro¬ 
vided  by  Congress  during  the  closing 
days  of  the  last  session.  The  following 
delegates  have  been  appointed  by  the 
President:  Thomas  H.  MacDonald, 
Chief  of  the  United  States  Bureau  of 
Public  Roads;  Paul  D.  Sargent,  chief 
engineer.  State  Highway  Commission 
of  Maine;  John  N.  Mackall,  chairman, 
State  Road  Commission  of  Maryland; 
H.  C.  MacLean,  commercial  attach^. 
Department  of  Commerce  at  Rome;  H. 
H.  Kelly,  assistant  trade  commissioner 
of  the  Department  of  Commerce  of 
Paris;  H.  H.  Rice  and  Pyke  Johnson, 
of  the  National  Automobile  Chamber  of 
Commerce. 

The  delegates  sailed  from  New  York 
City  on  the  S.S.  “President  Harding,” 
leaving  Aug.  25,  in  order  to  arrive  at 
Milan  in  time  to  take  part  in  all  the 
meetings  of  the  congress,  beginning 
there  on  Sept.  6  and  closing  at  Itome  on 
Sept.  13. 


Dispute  Over  New  Sewage-Works 
at  Indianapolis 

Disagreements  and  disputes  between 
members  of  the  Board  of  Sanitary 
Commissioners  at  Indianapolis,  Ind.,  are 
hampering  the  proper  operation  of  the 
new  sewage  disposal  plant.  According 
to  press  and  local  reports  some  mem¬ 
bers  of  the  board  have  been  trying  to 
secure  the  removal  of  Charles  H.  Hurd, 
consulting  engineer,  who  designed  the 
plant  and  supervised  its  construction; 
and  also  the  removal  of  C.  K.  Calvert, 
engineer  in  charge  of  operation.  The 
board  has  proposed  to  engage  some 
leading  firm  of  engineers  to  review  the 
situation,  a  plan  to  which  the  present 
engineers  appear  to  have  no  objection. 
This  plant,  opened  May  23,  1925,  was 
described  in  Engineering  News-Record 
of  March  23,  1922,  p.  484,  and  Aug.  16, 
1923,  p.  258.  Interference  by  the  board 
and  its  failure  to  provide  funds  for 
needed  facilities  are  reported  to  have 
affected  the  operation  of  the  plant,  its 
capacity  being  exceeded  so  that  at 
times  raw  .sewage  has  to  be  discharged 
into  the  river.  The  disposal  of  the 
activated  sludge  is  still  a  problem.  A 
building  was  erected  for  de-watering 
and  drying,  but  it  is  not  yet  equipped, 
owing  to  questions  at  issue,  while 
funds  adequate  for  experimental  work 
considered  advisable  havfe  not  been  pro¬ 
vided.  At  present,  disposal  is  accom¬ 
plished  by  digestion  in  earth  pits.  The 
board  is  composed  of  three  members, 
only  one  of  whom  is  appointed  by  the 
city  authorities  primarily  as  a  member 
of  the  board.  Of  the  other  two  mem¬ 
bers,  one  is  the  city  engineer,  ex-officio, 
and  the  other  is  appointed  by  the  State 
Board  of  Health.  The  qualifications  of 
this  last  member  are  disputed  in  a  suit 
brought  to  'oust  him  from  his  position. 
An  editorial  in  the  Indianapolis  Star 
says: 

“The  affairs  of  the  sanitary  board 
have  reached  a  condition  where  fac¬ 
tionalism  and  personal  prejudice  have 
all  but  eliminated  the  only  issue  of  con¬ 
cern  to  the  general  public — the  com¬ 
pletion  and  efficient  operation  of  the 
sewage  and  garbage  disposal  plant.  So 
far  as  the  former  is  concerned,  con¬ 
struction  has  already  been  completed, 
one  angle  of  the  controversy  involving 
nothing  more  than  the  addition  of  cer¬ 
tain  units  to  increase  the  plant’s  capac¬ 
ity.  It  is  not  surprising  that  differences 
of  opinion  might  exist  in  consideration 
of  the  disposal  problems,  but  the  issue 
seems  to  have  been  subordinated  in  the 
factional  wrangles  which  have  marked 
the  sanitary  board’s  sessions.” 


Work  Started  on  $20,000,000 
Port  Project  at  Buffalo 

Work  on  the  first  unit  of  the  $20,000,- 
000  port  development  at  Buffalo,  N.  Y., 
was  started  on  Aug.  17.  The  first  unit 
consists  of  two  slips  1,100  ft.  long  with 
a  pier  between  them.  Contract  for  this 
work  was  let  to  the  Monarch  Engineer¬ 
ing  Co.  for  an  amount  slightly  under 
$1,000,000.  It  is  expected  that  the  con¬ 
struction  of  other  piers  and  further 
work  in  improving  the  outer  harbor  will 
be  undertaken  after  the  completion  of 
the  first  unit. 
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Short'Time  Rainfall  Record 
in  New  York  City  Broken 

Total  of  2.46  in.  Fell  in  1  Hr.  of  which 
2.34  Came  in  1  Hr. — Some  Brooklyn, 
Croton  and  Catskill  Figures 

The  rainfall  record  for  6,  30  and 
60  minutes,  as  observed  by  the  New 
York  City  Weather  Bureau,  was 
broken  on  Aug.  12,  the  next  highest 
record  being  July  10,  1905.  The  figures 
(inches)  on  the  two  dates,  as  given 
to  this  journal  by  James  H.  Scarr, 
meteorologist,  together  with  some  fig¬ 
ures  for  the  same  rainfall  period  at 
Hull  St.,  near  Eastern  Parkway,  Brook¬ 
lyn,  supplied  to  us  by  Kenneth  Allen, 
sanitary  engineer.  Board  of  Estimate, 
New  Yoi'k  City,  were: 


John  F.  Stevens  Leads  in 
Second  A.S.C.E.  Balloting 

Canvass  of  the  ballots  in  the  “second 
ballot  for  official  nominees”  in  the 
American  Society  of  Civil  Engineers 
gives  the  following  results:  For  presi¬ 
dent,  John  F.  Stevens,  2,579,  and  Anson 
Marston,  2,096  votes;  for  vice-president 
in  zone  2  John  C.  Hoyt  is  practically 
unopposed.  In  zone  3  for  vice-president, 
Arthur  E.  Morgan  received  577  votes 
and  Baxter  L.  Brown,  488.  In  the  dis¬ 
trict  where  there  is  some  contest  for 
directors,  the  following  votes  were  cast: 
District  1,  George  J.  Ray,  611;  George 
L.  Lucas,  570;  J.  F.  Sanborn,  277,  and 
Aubrey  Weymouth,  176.  The  name  of 
Mr.  Sanborn  has  been  withdrawn  at  his 
request.  Two  directors  are  to  be  elected 


. - - — Greatest  Amounts,  in  Minutes - -  - Total  for  Storm - ■ 

5  10  15  30  45  60 


7/10  05* .  0  74  1  26  1.63  2  09  _  2  30  2  56  2  48  —  4  92  p.m. 

7/12  26* .  0.75  1  20  1.55  2  34  ....  2  46  3  23  2  55  —  5  45 

7,l2/26t .  0.45  _  1.47  1.66  .  . 


*  Battery,  t  Hull  St. 


tenance  engineer  under  rules  prescribed 
by  civil  ser\’ice  regulations,  it  is  an¬ 
nounced,  and  has  been  succeedetl  by 
T.  H.  Dennis,  formerly  maintenance 
engineer  in  Division  3  who  has  been 
appointed  acting  maintenance  engineer 
with  headquarters  at  Sacramento. 

John  F.  O’Rourke,  formerly  presi¬ 
dent  of  the  O’Rourke  Enginei>ring  Con¬ 
struction  Co.,  New  York  City,  is  no 
longer  connected  with  the  company 
but  is  devoting  his  time  to  engineering 
as  a  consulting  engineer  with  offices  at 
17  Battery  Place,  New  York.  The  new 
officers  of  the  O’Rourke  Engineering 
Construction  Co.  consists  of  Innis 
O’Rourke,  president;  John  F.  O’Rourke, 
Jr.,  vice-president  and  treasurer;  and 
Edward  L.  Howard,  secretary. 

Thomas  McCabe,  who  was  associated 
with  the  William  Kennedy  Construc¬ 
tion  Co.  of  Br(M)klyn  for  the  past  17 
years  as  construction  superintendent 
has  entered  the  field  as  a  general  build¬ 
ing  contractor,  his  firm  being  the 
Thomas  McCabe  Construction  Co., 


For  Brooklyn,  the  maximum  hourly 
rates  were:  For  5  min.,  4.56  in.;  10 
min.,  4.32;  30  min.,  2.86;  45  min.,  2.27; 
55  min.,  1.88;  120  min.,  0.88  in. 

W.  W.  Brush,  deputy  chief  engineer. 
Department  of  Water  Supply,  New 
York  City,  reports  rainfall  figures  at 
three  stations  at  considerable  distances 
from  those  already  named  as  follows: 
Kensico  station,  0.63;  Croton  Lake  sta¬ 
tion,  1.03;  Brown’s  station,  in  the  Cats¬ 
kill  watershed,  1.01.  On  the  following 
day  Aug.  13,  at  the  Ashokan  reservoir, 
Catskill  watershed,  a  hundred  miles 
from  New  York  City,  in  round  numbers, 
2.6  in.  of  rain  fell,  but  in  the  tributary 
watershed  above  the  reservoir,  the  rain¬ 
fall  was  almost  nothing. 

Mr.  Brush  adds  that  “in  spite  of  the 
rainfall  the  flow  of  the  Esopus  stream 
[in  August,  up  to  the  19th]  did  not 
equal  the  draft  of  500  m.g.d.  [on  the 
Ashokan  reservoir]  except  for  one 
day,”  and  that  for  the  24  hr.  ending 
8  a.m.,  Aug.  19,  the  flow  was  257  m.g.” 


Bids  for  Two  Bridges  Total 
Over  $4,000,000 

On  Aug.  24  the  Port  of  New  York 
Authority  received  bids  on  the  super¬ 
structure  of  two  bridges  over  Arthur 
Kill  between  Staten  Island,  N.  Y.,  and 
the  New  Jersey  side  of  the  channel 
described  on  p.  346  of  this  issue.  The 
bids  were  as  follows: 

PERTH  AMBOY -TOTTK>rVlLLB  BRIDGE 


Bethlehem  Steel -Co . $2,746,969 

American  Bridge  Co .  2,616,089 

McClintlc-Marshall  Co .  2,599,150 

EXIZABETH -HOWLAND  HOOK  BRIDGE 

Phoenix  Bridge  Co . $2,262,192 

McClintlc-Marshall  Co .  1.985.206 

American  Bridge  Co .  1,899,999 

Bethlehem  Steel  Co .  1,888,269 


Contracts  for  the  substructures  were 
awarded  early  in  August.  The  one  for 
the  New  Jersey  side  of  the  ^erth 
Amboy-TottenvUle  bridge  to  the  P.  J. 
Carlin  Construction  Co.  and  for  the 
same  side  of  the  Elizabeth-Howland 
Hook  bridge  to  the  Triest  Ointracting 
Corp.  Contracts  for  the  Staten  Island 
side  of  both  bridges  was  let  to  the 
Frederick  Snare  Corp. 


in  District  1.  In  District  14,  C.  M.  Buck 
received  208  votes  and  Don  A.  MacCrea, 
79.  In  District  15,  Jacob  H.  Brillhart 
received  160  votes,  and  Edward  N. 
Noyes,  97.  In  District  4,  Frank  O. 
Dufour  and  in  District  11  Harry  W. 
Dennis  are  without  opposition. 


Engineering  Societies 


Calendar 


Annnal  Meeting* 


NEW  ENGBAND  WATER  WORKS 
ASSOCIATION,  Boston.  Mass.; 
Annual  Meeting,  Providence,  R.  I., 
Sept.  14-17,  1926. 

INTERNATIONAB  CITY  MANA¬ 
GERS’  ASSOCIATION.  Lawrence, 
Kansas :  Annual  Convention,  Colo¬ 
rado  Springs,  Colo.,  Sept.  21-23, 
1926. 

AMERICAN  SOCIETY  OP  CIVIL. 
ENGINEERS.  New  York.  N.  Y. : 
Annual  Convention.  Philadelphia, 

.  Pa.,  October  4-9,  1926. 

AMERICAN  PUBLIC  HEALTH  AS¬ 
SOCIATION.  New  York  City ; 
Annual  Meeting,  Buffalo,  N.  Y., 
Oct.  11-14,  1926. 

AMERICAN  ASSOCIATION  OP 
STATE  HIGHWAY  OFFICIALS, 
Washington.  D.  C. ;  Annual  Con¬ 
vention,  Pinehurst,  N.  C.,  Nov. 
8-12,  1926. 

AMERICAN  SOCIETY  FOR  MUNIC¬ 
IPAL  IMPROVE.MENTS.  St. 
lyouis.  Mo. :  Annual  Meeting, 
Washington,  D.  C.,  Nov.  .8-12,  1926. 

THE  ASPHALT  ASSOCIATION,  New 
York  City  ;  Annual  Meeting.  Wash¬ 
ington,  D.  C.,  Nov.  8-12,  1926. 


The  (Canadian  Good  Roads  Associa¬ 
tion  will  hold  its  annual  convention  in 
Edmonton,  Alberta,  Sept.  28  to  30. 


Personal  Notes 


G.  R.  Winslow  who  has  been  with 
the  California  Highway  Commission 
since  its  establishment  in  1912  has 
been  relieved  of  the  position  of  main- 


Inc.,  153  Center  St.,  New  York  City. 

William  S.  LaLonde,  Jr.,  now  with 
the  city  engineer’s  office  of  Los  Angeles, 
Calif.,  was  recently  appointed  in¬ 
structor  in  civil  engineering  at  the 
University  of  Nebraska  to  succeed  Don 
J.  Young  who  has  accepted  an  engi¬ 
neering  position  with  the  Woods 
Brothers  Construction  Co.  at  Ot¬ 
tawa,  Ill. 

Murray  H.  Henry  of  Pitt.sburgh, 
Pa.,  has  been  appointed  materials  engi¬ 
neer  of  the  Bureau  of  Tests  at  Pitts¬ 
burgh.  B.  R.  Whitehead  was  named 
senior  assi.stant  engineer  of  the  Stores 
Division.  Mr.  Henry  formerly  was  em¬ 
ployed  by  the  State  Highway  Depart¬ 
ment,  and  for  three  years  he  had  charge 
of  materials  inspections  in  western 
Pennsylvania. 

Ross  M.  Riegel  of  Pittsburgh,  Pa., 
has  been  appointed  design  engineer  of 
the  Department  of  Public  Works  of  the 
city  of  Pittsburgh,  a  position  recently 
created  by  the  City  Council.  Mr.  Riegel 
is  a  gn’^duate  of  Cornell  University  and 
has  had  a  long  experience  in  hydro¬ 
electric  work. 

Major  E.  L.  Daley,  Corps  of  Engi¬ 
neers,  who  has  been  in  charge  of  the 
Pittsburgh  District  and  active  in  pro¬ 
motion  of  Ohio  River  improvement 
work,  is  to  be  sent  to  Fort  Humphreys 
for  some  special  work. 


Obituary 


James  McKinnon,  president  of  the 
McKinnon  Construction  Co.  of  Provi¬ 
dence,  R.  I.,  died  in  that  city  Aug.  17, 
in  his  59th  year. 

John  Maney,  railroad  construction 
contractor  and  builder,  with  his  brother, 
of  the  Choctaw  branch  of  the  Chicago, 
Rock  Island  &  Pacific  R.R.  into  Okla¬ 
homa  City,  died  suddenly  Aug.  15  at 
Enid,  Okla.,  aged  59  years.  ’The  two 
brothers  also  built  and  for  some  time 
owned  the  Clinton,  Oklahoma  &  West¬ 
ern  Ry.  from  Clinton  to  Cheyenne, 
Wyo.,  but  later  sold  it.  They  were  also 
contractors  for  mill  and  other  large 
buildings  in  the  Southwest. 
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ConstructionEquipmentandMaterials 

A  SECTION  DEVOTED  TO  WHAT  THE  MANUFACTURER 
IS  DOING  FOR  THE  ENGINEER  AND  CONTRACTOR 


Manufacturers  to  Exhibit  at  New 
Eni;Iand  Water  Works  Convention 

The  following  applications  have  been 
received  for  the  45th  annual  convention 
of  the  New  Enffland  Water  Works  Con¬ 
vention  to  be  held  at  the  Biltmore  Ho¬ 
tel,  Providence,  R.  I.,  Sept.  14-17.  It 
is  probable  that  further  applications 
will  be  made. 

I’nifin  Water  Meter  Co. 

It.  1».  Wood  &  Co. 

IT.  S.  Cast  Iron  Pipe  &  Foundry  Co. 
iSeorKe  A.  Caldwell  Co. 

A.  P.  Smith  .Mfp.  ('o. 

Federal  Meter  Corp. 

Public  Works 

Pa  radon  KnKineerinR  Co. 

The  Pitonieter  Co. 

Kenn»'dy  Valve  Mfg.  Co. 

Hydraulic  Development  Co. 

Central  Foundry  Co. 

The  American  City 
PlttshurRh  Meter  Co. 

HlnRham  &  Taylor,  W.  P.  Taylor  Co. 

I.ead  Lined  Iron  Pliw  Co. 

Itoss  Valve  Mfj?.  Co..  Inc. 

Wallace  &  Tiernan  Co  . Inc. 

Water  Works  K<iuipment  Co. 

Cement  Lined  IMpe  Co. 

Hersev  Mfft.  Co. 

Ked  tied  Mfp.  Co. 

McWane  Cast  Iron  Pipe  Co. 

Lock  Joint  Pipe  Co. 

KnKineeriiiK  &  Contracting 
Water  Works  Hnsineering 
Xorw<M)d  KngineerinK  Co. 

Mueller  Company,  Inc. 

Xeptune  Meter  Co. 

Thompson  Meter  Co. 

KnKineerliig  Xews-Record 
George  H.  Snell 
Xational  Tube  Co. 
t'hapman  Valve  Mfg.  Co. 

Kdson  Mfg.  Co. 

Xational  Water  Main  Cleaning  Co. 
Rensselaer  Valve  Co. 


Business  Notes 


nounces  that  E.  Lynn  Puckett  has 
bten  appointed  district  manager  of  the 
Charlotte,  Va.,  office. 

Hyman-Michaels  Co.,  Chicago,  has 
purchased  the  Cleveland,  Painesville  & 
Eastern  R.R.,  a  short-haul  line  in  Ohio, 
and  will  start  immediately  to  dismantle 
the  property  and  place  it  upon  the 
market.  The  railroad  company  recently 
absorbed  the  Cleveland,  Eastern  &  Ash¬ 
tabula  R.R.,  giving  it  a  total  of  about 
75  miles  of  right-of-way  from  Ashta¬ 
bula  to  Cleveland.  Competition  with 
buses,  autos,  etc.,  is  claimed  to  be  the 
reason  for  the  discontinuance  of  the  line. 

General  Excavator  Co.,  Marion, 
Ohio,  w’hich  was  recently  organized  and 
has  purchased  land,  buildings  and 
equiipment  formerly  the  property  of 
the  Fairbanks  Steam  Shovel  Co.,  is 
now  rehabilitating  and  re-equipping 
the  property.  It  announces  that  a  new 
i-yd.  combination  shovel,  dragline  and 
crane,  to  be  either  gasoline  or  electric 
powered,  will  be  announced  soon. 


W’ater  System  for  27-E 
Mixer  Improved 

The  water-supply  system  for  the 
27-E  concrete  mixer  manufactured  by 
the  Koehring  Co.,  Milwaukee,  Wis.,  has 
now  incorporated  all  the  improvements 
dictated  by  the  tests  on  it  which  were 
reported  in  Engineering  News-Record, 
June  3,  1926,  p.  916,  and  is  now  of¬ 
fered  as  standard  equipment  on  the 
company’s  pavers. 

Three  main  advantages  are  claimed 
for  the  water  system — (1)  correct 
timing,  (2)  accurate  measurement,  and 
(3)  straight  flow.  The  charging  skip 
automatically  opens  a  balanced  three- 
way  valve,  starting  the  discharge  of 
water.  The  water  enters  the  mixing 
drum  just  before  the  material  enters, 
thus  washing  away  all  accumulation 
from  the  previous  batch  and  assuring  a 
clean  drum.  The  automatic  opening  of 
the  valve  saves  one  operation  for  the 


New  Developments 

A  New  Paving  Mixer 
in  a  13-E  Size 

Having  all  the  necessary  features  of 
a  standard  paver  but  with  lighter 
weight  and  lower  initial  cost  th«  13-E 
paver  recently  introduced  by  The  Con¬ 
struction  Machinery  Co.,  Waterloo, 


operator  and  is  correctly  timed  with 
the  other  operations  of  charging,  thus 
getting  all  the  materials  into  the  drum 
in  a  minimum  of  time. 

The  regulating  valve  determines  the 
amount  of  water  supplied  to  each 
batch.  This  water  passes  to  the  mixer 
drum  through  the  measuring  pipe  in¬ 
side  of  the  tank  as  shown  in  the  illus¬ 
tration.  The  adjustment  of  this  measur¬ 
ing  pipe  for  various  quantities  of  water 
is  controlled  by  a  hand-wheel-operated 


Eisemann  Magneto  Corp.,  New  York, 
has  recently  occupied  its  new  direct 
factory  branch  building  in  Detroit. 
The  building  is  located  at  6511  Lincoln 
Ave.  in  the  automotive  area  surround¬ 
ing  the  General  Motors  building. 

General  Electric  Co.,  Schenectady, 
N.  Y.,  announces  that  with  the  addition 
of  7,000  more  Novalux  street  lighting 
units,  which  will  be  in  operation  by 
Dec.  15,  Chicago  will  have  the  largest 
installation  of  residential  incandescent 


street  lights  of  one  type  of  any  city 
in  the  country.  All  the  lighting  units, 
totalling  15,500  in  all,  have  been  sup¬ 
plied  by  the  General  Electric  Co.  They 
consist  of  250-cp.  lamps  in  alaba.ster 
rippled  globes,  mounted  on  12-ft.  con¬ 
crete  octagonal  poles. 

L.  N.  Ridenour,  formerly  with  Well- 
n'.an,  Seaver,  Morgan  Co.,  and  later 
agent  for  the  Contractors  Equipment 
Co.  in  Cleveland,  has  beon  appointed 
special  factory  representative  of  the 
Harni.schfeger  Corp.,  Milvraukee,  Wis. 
The  Harnicchfeger  Corp.  also  an¬ 


lowa,  utilizes  the  company’s  single 
opening  tilting  mixer  design. 

The  power  plant  is  a  30  hp.,  4  cyl¬ 
inder  engine,  and  the  operating  levers 
are  grouped  for  one  man  control.  The 
charging  skip  is  of  an  open-end  design 
for  truck  discharging.  In  charging  and 
discharging  the  mixing  drum  a  power 
tilt  is  used  to  automatically  stop  the 
drum  in  either  position.  The  distribut¬ 
ing  bucket  is  designed  to  discharge  at 
any  point  on  the  boom.  Either  crawler- 
treads  or  four  road  wheels  are  used, 
and  a  boom  and  bucket  or  a  distributing 
chute  is  optional  equipment. 


worm  and  gear.  The  gearing  is  self 
locking  in  any  position.  The  open  end 
of  the  measuring  pipe  is  always  on 
an  arc  described  along  the  center  of 
the  tank,  regardless  of  the  setting  of 
the  reflating  valve.  This  assures  the 
least  (Kviation  from  accurate  measure¬ 
ment  when  the  mixer  is  working  on  a 
grade  or  super-elevated  curve,  which 
places  the  water  tank  in  an  inclined 
position. 

The  water  in  the  tank  from  the  top 
down  to  the  opening  in  the  end  of  the 
intake  pipe  can  run  into  the  mixing 
drum.  As  soon  as  the  water  gets  below 
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the  intake  mouth,  the  flow  is  immedi¬ 
ately  stopped  because  the  air  which  has 
entered  the  drum  through  the  check 
valve  at  the  top  breaks  the  siphon, 
which  is  the  basic  principle  upon 
which  the  system  operates. 

The  drum  is  tested  to  150  lb.  hydro¬ 
static  working  pressure  and  is  provided 
with  a  check  valve  which  opens  as  soon 
as  the  balanced  three-way  valve  is 
tripped,  admitting  air  to  the  measuring 
tank  and  assuring  a  steady  flow  of 
water  to  the  mixing  drum. 

Straight  flow  from  the  tank  to  the 
drum  secures  a  fast  discharge  of 
water.  The  diameter  of  the  discharge 
pipe  is  3i  in. 


justable  planer.  Gearing  from  the 
tractor  axles  to  the  rear  rolls  is  said 
to  increase  the  delivered  power  of  the 
tractor  from  50  to  60  per  cent. 

The  motor  grader  with  rear  control 
is  known  as  the  International  E-Z  Lift 


Dump  Body  Mounted  on  Patrol 
Grader  to  Aid  Repair  Work 

The  Highway  Department  of  the 
State  of  Maine  has  mounted  a  dump 
body  on  the  rear  of  its  Hadfield-Pen- 
fleld  one-man  grader  for  the  purpose  of 
carrying  stone  for  patching  and  repair 
jobs.  With  this  equipment  the  road  is 
not  only  scraped  and  graded,  but  any 
small  amount  of  material  for  holes  may 
be  placed  without  the  use  of  a  separate 


motor  grader.  It  utilizes  the  company’s 
patented  lifting  device  for  the  blade. 
Cab  and  curtains  can  be  provided  if 
desired.  Blade  and  mouldboard  are 
available  in  8,  10,  12  or  14  ft.  lengths. 
Dual  rubber  tired  rear  wheels,  rollers  or 
crawlers  may  be  supplied  as  preferred. 
This  grader  also  utilizes  a  scarifier 
which  is  independent  of  the  blade  in 
operation.  Forty-inch  lift  wheels  are 


I 
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truck.  The  body  dumps  to  the  rear. 
Another  advantage  of  carrying  the 
dump  body  full  of  stone  is  the  func¬ 
tion  it  performs  as  a  weight,  steady¬ 
ing  the  grader,  and  it  is  claimed  im¬ 
proving  its  scraping  and  grading 
abilities. 


used. 

The  International  standard  motor 
grader  is  similar  to  the  above  but  uses 


an  open  lift  gearing  instead  of  the 
worm  gearing  of  the  E-Z  Lift.  The 
operator’s  position  is  at  the  center  of 
the  machine. 


able  apron  extension  of  99  ft.  on  the 
other  end,  providing  a  total  trolley 
travel  of  429  ft.  Provision  is  made  for 
skew  in  either  direction,  but  electric 
skew-limit  cut-outs  have  been  pro¬ 
vided  in  order  to  keep  this  down  to  h 
safe  amount.  The  main  hoist  motors 
are  rated  275  hp.  each.  Buckets  with  ;i 
capacity  of  15  tons  or  slightly  under  9 
cu.yd.  are  provided.  These  are  of  the 
rope  reeved  type,  equipped  with  man¬ 
ganese  steel  lips  and  stand  about  17 
ft.  high. 


Three-Point  Chassis  Suspension 
for  Gasoline  Locomotives 

Gasoline  locofnotives  in  sizes  from  8 
tons  up,  manufactured  by  the  Vulcan 
Iron  Works,  Wilkes-Barre,  Pa.,  are 
now  equipped  with  elliptic  springs  and 
cro.ss-equalizers  giving  three-point  sus¬ 
pension  of  the  chassis.  The  main  ad¬ 
vantage  claimed  for  three-point  sus¬ 
pension  is  the  elimination  of  derail¬ 
ment,  since  the  weight  of  the  locomo¬ 
tive  is  equalized  on  all  bearings  re¬ 
gardless  of  unevenness  of  the  track. 

Three-point  suspension  is  standard 
practice  on  steam  locomotives,  Vulcan 
electric  locomotives  are  of  this  design. 


and  the  heavy  Vulcan  gasoline  locomo¬ 
tives  (from  16  tons  up)  have  always 
been  so  constructed,  but  this  is  claimed 
to  be  the  first  instance  in  which  a 
three-point  suspension  design  has  been 
used  on  smaller  gasoline  locomotives. 


New  Line  of  Heavy  Duty  Rollers 
and  Graders 

Built  around  the  McCormick-Deering 
industrial  tractor  the  new  line  of  road 
rollers  and  graders  developed  by  The 
Gallon  Iron  Works  &  Mfg.  Co.,  Gallon, 
Ohio,  supplements  its  similar  equipment 


using  the  Fordson  power  plant.  The 
line  contains  three  pieces  of  equipment, 
a  roller,  a  grader  with  rear  control, 
and  a  grader  with  center  control. 

The  roller  is  made  in  5,  6,  7  and  8 
ton  sizes.  A  nine-tooth  scarifier  is 
standard  equipment,  as  is  a  fully  ad- 


Huge  Bridge  Crane  Completed  for 
Ore  Handling  at  Indiana  Harbor 

The  McMyler-Interstate  Co.,  Cleve¬ 
land,  has  recently  completed  two  of  the 
largest  bridge  crane  installations  in  the 
country  for  the  Inland  Steel  Co.  at  its 
Indiana  Harbor  plant.  The  cranes  are 
being  used  for  ore  handling  from  the 
lake  freighters.  Each  crane  is  made 
up  of  a  center  span  of  265  ft.  with  a 
65-ft.  cantilever  on  one  end  and  a  mov¬ 


Truck  Cranes  Announced  in 
6  and  7i/^-Ton  Capacities 
The  first  radical  change  in  the  truck 
crane  manufactured  by  the  Universal 
Crane  Co.,  Cleveland,  Ohio,  in  a  good 
many  years  has  resulted  in  two  new 
cranes  of  heavier  capacities.  These  6 
and  7i-ton  units  will  supplement  the 
5-ton  machine  that  has  been  in  use. 
Each  of  the  new  units  is  rated  at  10-ft. 
radius.  Their  appearance  and  size  are 
the  same  as  the  present  5-ton  crane. 
They  are  full  revolving  with  a  swing 
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speed  of  6  r.p.m.  and  a  rope  speed  of 
140  ft.  per  minute.  The  power  unit  in 
each  case  is  a  44-hp.  Waukesha  gasoline 
engine.  The  swinging  and  hoisting 
operations  are  carried  out  by  three 
levers  and  one  foot  pedal.  Booms  of 
various  lengths  for  different  job  re¬ 
quirements  may  be  furnished.  The 
units  are  suitable  for  motor  truck, 
crawler,  railroad  flat  car,  and  trailer 
mountings. 


^eiv  Publications 


Power  Shoveh—TnEW  Shovel  Co., 
Lorain,  Ohio,  devotes  its  latest  publi¬ 
cation  to  the  Lorain  75,  its  newest 
design  of  pow’er  shovel  using  either  a 
gasoline  engine  or  electric  motor.  Illus¬ 
trations  and  descriptions  are  given  of 
the  details  of  the  machine  both  as  a 
power  shovel  and  crane,  while  the  me¬ 
chanical  details  of  the  operating 
mechanism  are  separately  photographed 
and  described.  Clearance  diagrams  and 
several  pages  of  job  illustrations,  in 
addition  to  some  tables  giving  the 
weights  of  various  volumes  of  different 
materials,  complete  the  catalog. 

Structural  neatnii — JONES  &  Laugh- 
LIN  Steel  Corp.,  Pittsburgh,  has  issued 
a  new  booklet  on  its  new  J  &  L  beam. 
It  contain.-,  working  tables  and  other 
data  nece.s.sary  in  the  application  of 
this  new  beam  to  its  use  in  construc¬ 
tion,  especially  for  floors  and  roofs. 

Tractom — Monarch  Tractor  Corp., 
Springfield,  Ill.,  has  Ls.sued  a  booklet 
de.scribing  its  new  5-ton  Monarch 
tractor.  A  separate  paragraph  is  de¬ 
voted  to  every  important  detail  of  the 
machine,  .so  that  the  specifications  given 
are  unusually  complete. 

Steel  Building  Products  —  Truscon 
Steel  Co.,  Youngstowm,  Ohio,  has  issued 
a  revised  catalog  on  its  “Permanent 
Building  Products.”  It  is  a  convenient 
handbook  on  building  products  of  steel, 
including  such  items  as  steel  casements, 
sash,  basement  windows,  doors  and 
frames,  metal  lath,  corner  beads  and 
channels,  steel  joists,  reinforcing  steel 
and  accessories,  and  road  forms. 

Cement  Lined  Pipe — CEMENT  LINED 
Pipe  Co.,  Lynn,  Mass.,  devotes  a  new 
20-page  teoklet  to  its  cement  lined  pipe 
for  corrosive  w’ater.  The  booklet  is  a 
technical  discussion  of  the  advantages 
of  cement  lined  pipe  on  the  basis  of 
resistance  to  corrosion,  amount  of 
water  delivered,  and  condition  of  water 
delivered.  Information  is  also  given 
on  cost  and  installation  of  these  pipes. 

U’a  ter  proofing  Concrete — Anti-Hydro 
W'ATERPROOFING  Co.,  Newark,  N.  J., 
has  made  available  to  engineers  and 
architects  a  specification  folder,  giving 
specifications  for  waterproofing,  mass 
concrete,  stucco,  cement  mortar,  brick, 
block,  stone  masonry,  etc.  Tables  of 
concrete  slab  thickness  for  various 
water  pressures  and  other  pertinent 
data  are  included. 


Business  Side  of  Construction 

FACTS  AND  EVENTS  THAT  AFFECT  COST  AND  VOLUME 


This  Week’s  Contracts — Week  Ago^^ 

Same  Week  Last  Year 

The  money  value  of  contracts  reported  in  the  present  issue  of 
Engineering  News-Record  is  here  compared  with  the  figures  for 
corresponding  weeks.  Minimum  costs  observed  are:  $15,000  for 
water-works  and  excavations;  $25,000  for  other  public  works; 
$40,000  for  industrial  and  $150,000  for  commercial,  educational, 
religious  and  other  buildings. 


Money  Value  of  Contracts  Let — Entire  U.  S, 


Week  Ending 

Public  Work 

Private  Work 

Total  Contracts 

Aug.  26, 1926 . 

Aug.  19,  1926 . 

Aug.  27.  1925 . 

$15,184,000 
.  34,682,000 

40,350,000 

$26,549,000 

34,671,000 

27,751,000 

$41,733,000 

69,353,000 

68,101,000 

Heaviest  Week 

1926,  Mar.  11 . 

1925,  Sept.  3  . 

13,029,000 
,  16,215,000 

73,613,000 

69,424,000 

86,642,000 

85.639,000 

January  1  to  date 

1926 . 

1925 . 

739,274,000 

716,027,000 

1,162,848,000 

884,004,000 

1,902.122,000 

1,600,031,000 

Foreign  Building  Materials  Arriving  in 
Increasingly  Larger  Quantities 

Brick,  Steel  Bars,  Shapes  and  Pipe,  Cement,  Plate  Glass,  Boards, 
*  Planks,  Lath  All  Gaining — Shingles  Show  Decline 


OF  THE  ten  important  classes  of 
construction  materials  imported 
into  the  United  States  during  the  first 
quarter  of  the  current  year,  only  one 
(wooden  shingles)  failed  to  register  a 
substantial  gain  over  the  correspond¬ 
ing  period  in  1925.  That  demand  is 
particularly  slow  for  the  material 
forming  the  exception  is  substantiated 
by  the  recent  statement  of  the  Depart¬ 
ment  of  Labor  that  “of  all  the  different 
building  materials  commonly  used  in 
the  construction  of  dwelling  houses  the 
wooden  shingle  has  shown  the  least 
advance  since  pre-war  years.” 

Turning  attention  to  the  nine  classes 
that  did  gai:;,  it  is  found  that  common 
building  brick  stands  out  conspicuously 
in  the  list.  The  total  value,  at  foreign 
dock,  of  the  41,145,000  brick  imported 
during  the  first  six  months  of  this  year 
was  $341,031.  At  the  present  rate  of 
shipping,  1926  will  show  a  gain  in 
money  value  of  brick  imports  of  288 
per  cent  compared  with  last  year. 

FOREIGN  AND  DOMESTIC  BRICK 
SHIPMENTS 


1926 

Prom  Foreian 
Countries  to  U.  S. 

From 

Domestic 

Brickyards 

January . 

6,466,000 

108,688.000 

February . 

3,540,000 

110,866.000 

March . 

4,611,000 

150,485.000 

April . 

May . 

7,436,000 

146,431,000 

6,274,000 

192.065,000 

June . 

12,818,000 

149,170.000 

6  Months.. . . 

41,145,000 

857,705,000 

Next  to  brick  come  steel  bars,  with  a 
gain  of  109  per  cent,  comparing  the 
first  quarter  of  this  year  with  last. 
Cement  is  third,  with  an  increase  of 


65  per  cent;  plate  glass  fourth,  with 
a  65  per  cent  gain;  iron  and  steel  pipes 
and  tubing  fifth,  with  37  per  cent 
increase.  After  these,  in  the  order 
named,  come  logs  and  timbers;  boards, 
planks,  etc. ;  lath ;  and  structural  shapes 
and  building  forms  of  iron  and  steel. 

IMPORTS  OF  CONSTRUCTION  MATERIALS 
FIRST  QUARTER  THIS  YEAR  AND  LAST 

Per  Cent 
Gain  (+) 


or 


1926 

1925 

Loss  ( — ) 

Lbs. 

Lbs. 

in 

1926 

Steel  bars . 

44,059,000 

21,081,000 

-1-109.0 

Structural  shapes 

and  building 
forms  of  iron 

and  steel . 

Pipes  and  tubing. 

35,765,000 

34,331,000 

-t- 

4  2 

iron  and  steel 

32,500,000 

23,621,000 

-1- 

37  6 

(Sq.ft.) 

(Sq.ft.) 

Plate  glass . 

6,069,000 

3,905,000 

+ 

55  4 

(M.  ft.  b.m.) 

(M.  ft.  b.m.) 

Boards,  planks. 

etc . 

422,000 

381,000 

+ 

10.8 

Lath . 

424,000 

396,000 

+ 

7  1 

Irftgs  and  timber 

48,219 

41,933 

+ 

15.0 

(M.) 

(M.) 

Shingles . 

388,000 

482,000 

— 

19.5 

Imports  of  boards,  planks,  etc.,  for 
the  first  quarter,  were  valued  at 
$12,511,000  as  against  $11,573,000  for 
the  same  period  last  year,  representing 
a  gain  of  8.1  per  cent.  Glass  and  glass 
products  totaled  $4,569,000,  compared 
with  $4,010,000  in  the  first  quarter  of 

1925,  a  gain  of  13.9  per  cent  this  year. 
Pig  iron  imports,  Jan.  1  to  April  1, 

1926,  amounted  to  363,709,000  lb., 
against  313.488,000  lb.  for  the  corre¬ 
sponding  period  last  year,  a  gain  of 
16  per  cent. 

(Continued  on  p.  361) 
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Movement  of  July  Improvement  Bonds  Slowest 
For  That  Month  Since  1923 


STATE  and  municipal  bond  sales  dur¬ 
ing  the  month  of  July  showed  a  de¬ 
cided  drop  according  to  The  Commer¬ 
cial  and  Financial  Chronicle.  Awards 
totaled  $86,384,995  as  compared  with 
$144,630,193  of  July  a  year  ago.  In  1921 
the  total  for  July  was  $104,584,124,  in 
1922  $94,616,091,  in  1923  $67,776,833, 
in  1924  $117,123,679. 

Some  of  the  large  placements  made 
during  July  of  this  year  follow: 
twenty-one  issues,  $8,766,000  4is,  Pitts¬ 
burgh,  Pa.;  four  issues,  $5,000,00  4s, 
Philadelphia;  two  issues,  $2,187,000  6s 
and  5is,  Coral  Gables,  Fla.;  $2,000,000 


6s,  Seattle,  Wash.;  $2,000,000  4is,  Oak¬ 
land,  Calif.;  $1,971,000  41s,  Newark, 
N.  J.;  ten  issues,  $1,870,000  6s,  Pinellas 
County  School  District,  Fla. 

In  studying  bonds  recorded  it  is  found 
that  the  four  classes  (State,  County, 
School  District,  City  and  Town)  rank^ 
in  percentages  of  the  yearly  total  as 
follows: 


8ch(iol  City, 

Year  State  County  District  Town 

1921  .  24  11  16  76  11.79  47  34 

1922  .  13  36  19  19  14  94  52  51 

1923  .  21  89  16  04  1  4  30  47  77 

1924  .  17  83  14  78  12  47  54  92 


During  the  years,  1921-1924,  the 


municipal  bond  issues  were  for  the 
following  purposes: 


—Per 

Cent  of 

Yearly  Total 

1924 

1923 

19 

21 

1921 

Wator . 

10 

31 

8 

168 

8 

50 

6 

57 

StreeU,  ruads  . 

27 

22 

29 

58 

31 

21 

32 

51 

Sewers  . 

6 

75 

8 

392 

8 

30 

6 

06 

Schoola . 

20 

62 

19 

59 

21 

53 

17 

96 

Ruildinas  . 

6 

34 

4 

444 

3 

64 

3 

44 

Parks . 

2 

20 

2 

811 

1 

76 

1 

85 

Light  and  gas . 

1 

46 

1 

486 

2 

51 

1 

19 

Funding  . 

1 

16 

1 

827 

1 

93 

1 

62 

Improvement  . 

7 

70 

5 

972 

4 

99 

6 

31 

SoMier  bonus  . 

5 

15 

8 

654 

3 

70 

7 

78 

Flood  prevention . 

1 

15 

0 

381 

0 

416 

0 

189 

Harbor,  water  front. . 

1 

89 

1 

837 

4 

055 

1 

073 

Rapid  transit,  piers 

and  canals  . 

1 

85 

1 

704 

0 

989 

6 

Irrigation . 

1 

38 

1 

361 

2 

201 

0 

808 

Miscellaneous . 

3 

44 

1 

905 

1 

553 

5 

^8 

Representative  Public  Bond  Sales,  July,  1926 


State 

Purpose 

Amount 

Rate  per 
Cent 

Sold 

For 

Basis 

Dated 

Maturity 

Purchased  by 

Delaware . 

Highway 

$500,000 

4 

99  439 

4.03 

1966 

Barr  Bros..  Inc.  of  N.  Y.  C. 

New  Jersey . 

f  Road 
i  Bridge 

3.000.000  1 
2.000.000  [ 

4i 

103  16 

103. 16 

.Atlantic  Co.  Trust  Co.  of  .Atlantic  City  and 
others 

South  Dakota . 

County 

Anderson.  Ky . 

[  Highway 

2.000.000  ) 
1,750.000 

4* 

103.25 

July  1 

1941-46 

Barr  Bros.,  Inc.  and  others 

Road 

100.000 

4i 

102  .  II 

July  1 

1931-53 

J.  J.  B.  Hilliard  A  Son  of  Diuaivtlle 

Anderson,  Tenn. . . . 

Road 

115.000 

5 

Mar.  1 

1946-55 

Rogers.  Caldwell  A  Co.  of  \.  Y.  C. 

Alameda,  Calif . 

Tube 

500.000 

5 

103  49 

4.36 

1931-34 

IVan  Witter  A  Co.  and  others 

•Appanoose,  Iowa.  . . 

Road 

160.000 

4t 

100.75 

4  40 

Aug.  1 

1931-40 

First  Wisconsin  Co.  of  Milwaukee 

Beaver,  Pa . 

Bridge 

Road 

590.000 

43 

101.75 

4.  12 

.Aug.  1 

1935-54 

The  Guaranty  Co.  of  New  York 

Bertie,  N.  C . 

300.000 

4) 

101  82 

4.62 

July  1 

1932-66 

A.  T.  Bell  A  Co.  of  Toledo  and  others 

Berks,  Pa . 

Road 

2.000.000 

101  02 

June  29 

Reading  Nat.  Bank  of  Reading 

Broward,  Fla . 

Highway 

500.000 

5* 

97  63 

5  70 

July  1 

1935-49 

Wright,  AVarlow  4  Co.  of  Orlando 

Cass,  Mich . 

Ro^ 

11.700 

6 

102  50 

5  49 

May  1 

1928-36 

Cass  County  State  Bk.  of  Casaopolis 

Carroll,  Md . 

Road 

39.000 

43 

101. 769 

4  14 

July  1 

1929-36 

John  P.  Barr  A  Co.  of  Buffalo 

Clarion,  Pa . 

Road 

80.000 

4{ 

101.47 

4  11 

July  1 

1940-44 

National  City  Co.  of  N.  Y. 

Cass,  Ind  . 

Road 

197.000 

4) 

101.55 

July  10 

10  yrs. 

Union  Trust  Co.  of  Indianapolis 

Clinton,  N.  Y  . . . . 

Highway 

52.000 

5 

103.21 

4.37 

Feb.  15 

1927-37 

Geo.  B.  Gibbons  4  Co.  of  N.  Y.  C.  and  others 

Daviess.  Ind . 

Road 

44.380 

44 

101  40 

June  25 

10  yrs. 
1936 

J.  F.  W’ild  4  Co.  of  Indianapolis  and  others 

Decatur,  Ind . 

Road 

185.000 

4} 

101  44 

4  20 

May  15 

Fletcher  Savings  4  Trust  Co.  of  Indianapolis 

F^khart,  Ind . 

Highway 

Court  House 

38.000 

4» 

102  30 

June  19 

1  to  20  yrs. 
1956 

and  others 

J.  F.  Wild  4  Co.  of  Indianapolis 

Flagler,  Fla . 

75.000 

6 

95.05 

6.37 

Jan.  1 

Prudden  4  Co.  of  Toledo 

Franklin,  Ky . 

Huron,  Mien . 

Road 

1 50.000 

4J 

100  II 

.  L.  R.  Ballinger  4  Co.  of  Cincinnati 

Road 

225.000 

5 

100  27 

4.95 

.May  1 

1927-36 

Rumpus  4  Co.  of  Detroit 

Jackson,  Tcnn . 

1  Road 

64.000  1 
40.000  1 

5 

100  57 

4.95 

April  1 

30  yrs. 

Caldwell  4  Co.  of  Nashville 

Mahaska,  Iowa . 

Road 

200.000 

4J 

100  69 

4  40 

Aug.  1 

1929-43 

Ringheim  4  Co.  of  Des  Moines 

Montgomery,  Md. ,. 

Road 

48.000 

4* 

102  845 

4.  19 

1927-50 

John  P.  Baer  4  Co.  of  Baltimore  and  others 

Toumthip 

Teaneck,  N.  J . 

Public  Impvt. 

129.000 

41 

101  23 

4  65 

July  1 

1927-66 

Outwater  A  W'ella  of  Jersey  City 

York,  O . 

Road  Impvt. 

15.000 

6 

106.37 

4  78 

July  1 

1927-36 

Seasongood  4  Mayer  of  Cincinnati 

J.  AV.  Hoover  and  AA’m.  J.  Geary 

Knox,  Pa . 

Road 

14,475 

41 

100 

41 

June  14 

1927-36 

Municipal 

•Agar,  8.  D . 

Water  Works 

11,000 

6 

101  13 

July  1 

1936-47 

A^r  8tate  Rank  of  .Agar 

Howe,  Snow  4  Beetles  of  Chicago 

Alliance.  O . 

Sewage  disposal 

100.000 

5 

105  289 

4  45 

Mar  1 

1928-52 

.\nsonia,  O . 

35.512 

6 

101  72 

5  25 

June  1 

1927-32 

Otis  4  Co.  of  Cleveland 

-Akron,  O . 

Street  Impvt. 

459.700 

5 

102  099 

4  45 

Aug.  1 

1927-36 

W.  K.  Terry  4  Co.  of  Toledo 

•Avon,  N.  Y . 

Fire  Equip. 

13.000 

Aug.  1 

1927-39 

8tate  Bank  of  Avon 

Bucyrus.  O . 

Paving 

17,500 

5 

101.68 

4  65 

July  1 

1927-35 

First  Citisens’  Corp.  of  Columbus 

Clinton,  N.  Y . . 

Street  Impvt. 

60.000 

41 

100  61 

4.41 

Aug.  1 

1927-46 

Sherwood  4  MerrifieW,  Inc.  of  New  York 

CoUingswood,  N.  Y 

1  Water 
\  Improvement 

190,000  1 
434.000  ) 

5 

July  1 

1932-36 

M.  M.  Freeman  4  Co.  of  Philadelphia 

Defiance,  O . 

.  Streets 

5,110 

51 

102  73 

4  83 

July  1 

1928-33 

Ohio  State  Teachers*  Retirement  System 

Dickinson,  N.  Y.. . 

Water 

2,300 

5 

102.39 

4.57 

July  1 

1931-35 

Geo.  Gilbert  of  Port  Dickinson 

Dilworth,  Minn... . 

Water  W'orks 

25.000 

4! 

100 

41 

July  26 

Elliott.  McGraw  4  Co.  of  St.  Paul 

Femdale,  Mich. ... 

Paving  and  Sewer 

224,300 

4i 

June  15 

1927-30 

Lewis  4  Co.  of  Detroit 

Fort  Edward,  N.  Y 

Paving 

12.000 

41 

100 

41 

July  1 

1930-35 

Fort  Edward  National  Rank 

Fort  Meade.  Fla  . . 

.  Impvt. 

180.000 

6 

95 

6.43 

June  1 

1931-56 

Brown-Crummer  Co.  of  AA'ichita 

Hsddonfield,  N.  J,. 

.  AVater  and  Sewer 

1 1 5.000 

100  39 

M.  M.  Freeman  of  Philadelphia 

Hastings.  Neb . 

.  Sewer 

150.000 

100  14 

United  States  Trust  Co.  of  Omaha 

Hohenwald,  Tenn.. 

W'ater  Works 

55,000 

6 

101  54 

5  85 

Aug  1 

1931-51 

First  National  Bank  of  Memphis 

Lakeland,  Fla . 

Impvt. 

1.068.000 

97  27 

June  1 

1927-56 

Prudden  A  Co.  of  Toledo  and  others 

Foreign  Building  Materials,  Etc. 

(.Continued  from  p.  360) 

An  acute  situation  prevails  in  steel 
bars  that  is  by  no  means  confined  to 
the  New  York  district.  Over  72  per 
cent  of  the  reinforcing  bar  tonnage  re¬ 
cently  let  on  the  Conowingo  Dam,  a 
$52,(>00,000  project  (general  contract 
awarded  in  March  to  Stone  &  Webster 
of  Boston)  was  awarded  to  Belgian 
makers  at  $1.75  per  100  lb.,  duty  paid. 
The  minimum  price  on  domestic  bars 
is  $1.90  per  100  lb.  at  mill. 

Warehou.semen  in  the  New  York  dis¬ 
trict  complain  of  underselling  on  the 
part  of  foreign  bar  dealers,  to  the  ex¬ 
tent  of  $2  to  $5  per  ton. 

During  the  last  week,  7,300  tons  of 
steel  rails  were  received  at  Boston  for 


the  B.  &  M.  R.R.  from  the  Krupp 
Works  in  Germany. 

Up  to  the  present  time,  that  is,  since 
the  building  boom  got  into  full  swing 
early  in  1923,  common  building  brick 
have  been  coming  in  from  Belgium,  Ger¬ 
many,  Holland,  Canada,  Italy,  England, 
Mexico  and  Spain.  Latest  reports,  how¬ 
ever  show  Canada,  the  United  Kingdom 


and  Italy  in  the  lead,  so  far  as  brick 
shipments  to  the  U.  S.  are  concerned. 

In  the  accompanying  tabulations  the 
import  figures  are  from  the  Bureau  of 
Foreign  and  Domestic  Com.  »erce;  the 
domestic  brick  statistics,  from  the  Com¬ 
mon  Brick  Manufacturers’  Association 
of  America;  and  the  domestic  cement 
shipments  from  the  Bureau  of  Mines. 


FOREIGN  AND  DOMESTIC  CEMENT  SHIP.MENTS 


From  Foreicn  Countries  to  U.  8.  From  Domestic  Mills 


1926 

1925 

1926 

1925 

Bbl. 

Bbl. 

Bbl. 

BbL 

January . 

.  360,580 

231,258 

5.672,000 

5,162,000 

February . 

.  314,118 

119,077 

5,820,000 

6,015.000 

March . 

.  493.241 

218,048 

9,530,000 

10.279.000 

April . 

Bday . 

.  257,302 

197.686 

12,961,000 

14,394,000 

.  223,130 

186.897 

17.951.000 

16.735.000 

June . 

.  335,570 

254,937 

19,113.000 

17.501.000 

6  Months . 

.  1,983,941 

1,207,903 

71,056,000 

70,086,000 
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WITH  the  ejcreptlon  of  lumber  and  brick,  construc¬ 
tion  materials  prices  are  noticeably  on  the  up-grade. 
Last  year  an  upward  movement  occurred  in  the  late 
summer  and  continued  throughout  the  fall,  while  this 
season  it  apix,*ars  to  have  started  earlier. 

Brick  prices  are  steady,  the  country  over,  at  levels 
more  than  twice  as  high  as  those  of  1913.  Other  mate¬ 
rials  run  from  30  to  82  per  cent  above  the  1913  levels. 

Lumber  prices  started  to  decline  in  January,  this 
year,  and  have  followed  in  a  downward  direction  since 
then,  although  the  changes  have  at  no  time  been  abrupt. 

The  present  weakness  in  steel  is  due  more  to  cutting 
under  on  the  part  of  foreign  makers,  than  to  actual 
slump  in  domestic  demand. 

In  the  current  iron  and  steel  market  decided  firmness 
is  noted  in  pig  iron  although  small  lot  buying  persists 


without  actual  upward  movement  in  quotations.  A  rise 
of  50c.  per  ton  in  furnace  coke  is  reported  at  Con- 
nellsville. 

The  range  remains  about  the  same  as  a  week 
ago  on  the  principal  hot-rolled  steel  products.  Shapes, 
plates  and  bars  hold  at  the  minimum  quotation  of 
$1.90  per  100  lb.,  Pittsburgh  mill,  on  large  tonnages, 
with  a  maximum  of  $2.10  applying  on  small  lots  of 
shapes  and  bars  and  $2  on  plates. 

Railroad  buying  of  equipment  continues  fairly  active. 
The  American  Locomotive  Co.  reports  orders  from  one 
of  the  New  York  Central  Lines  (C.  C.  C.  &  St.  L.  Ry. 
Co.)  for  ten  Pacific  type  locomotives  (300,000  lb.),  also 
ten  Mountain  type  locomotives  for  the  M.  St.  P.  &  S.  S. 
M.  Ry.  Co.  (336,000  lb.)  and  ten  Mallet  type  locomotives 
(560,000  lb.)  for  the  N.  &  W.  Ry.  Co. 


New  York 

Atlanta 

Dallas 

Chicago 

Minneapolis 

Denver 

San  Francisco 

Seattle 

Montrea 

Steel  Products 

Structural  shapes,  100  lb . 

$3  34 

S3  80 

S4  IS 

S3. 10 

S3. 35 

S3  07} 

S3  30 

3.35 

—S3. 75 

Siructural  rivers,  100  lb . 

4  20 

5  00 

4  75 

3  50 

3  75 

4  65 

5  00 

4  00 

5.50 

Keintorcing  bars,  1  in.  up,  100  lb.. 

3  24 

2  80 

3  38 

2.60 

2.87} 

3  77} 

2  95 

3.25 

2.50 

Steel  pipe,  black,  2}  to  6  in.  lap. 

discount . 

,  48% 

S4% 

53.6% 

51% 

54  25% 

36% 

35.6®49.2%  45% 

37.83 

Cast-iron  pipe,  6  in.  and  over,  ton 

S1.60@S3.60 

45.25 

54.00 

49.20@50,20  53  00 

64  00 

50  00 

55.00 

55  00 

Concreting  Material 

Cement  without  bags,  bbl . 

2.S0@2  60 

2  35 

2  05 

2  10 

2.32 

2.85 

2  31 

2.65 

1  15 

Gravel,  J  in.,  cu.yd . 

1  75 

1  90 

2  38 

1  60 

1  65 

1  90 

1  80 

1.50 

1  50 

Sand,  cu.vd . 

1  00 

1.60 

2  00 

1  40 

1  25 

1  00 

1.40 

1.50 

1.25 

Crushed  stone,  }  in.,  cu.yd . 

1.85 

2  50 

2  83 

1.87i 

1  75 

2.50 

1.70 

3.00 

2.00 

Miscellaneous 

Pine,  .1x12  to  12x12,  20  ft.  and 

under,  M.ft . 

62  00 

34  00 

56  00 

40  50 

38.25 

34.75 

27.00 

23  00 

50  00 

I.ime,  hnishing,  hydrated,  ton . 

18  20 

23  50 

20  00 

20  00 

25  50 

24  00 

22  00 

24.00 

21.00 

I.ime,  common,  lump,  per  bbl . 

2.10013  00 

1  SO 

1.85 

2  25 

1  60@l  70 

2  70 

1  60 

2.80 

10.00 

Common  brick,  delivered,  1,000... 

20.40@22.40  10  50 

14  10 

12  00 

13.75 

9®  10 

15.00 

15.00 

—20  25 

Hollow  building  tile,  4x12x12,  per 

block . . . 

Not  used 

.0895  .112 

.075 

.076 

.075 

.09 

.10 

Hollow  partition  tile  4x12x12,  per 

block.. .- . 

.1112 

.0895  .112 

.675 

.076 

075 

.108 

.09 

.08 

Linseed  oil,  raw,  S  bbl.  lots,  gal.... 

.95i 

.99i  1.13 

+  .92 

1  03} 

1  14 

+  1.04 

1.12 

1.03 

Common  Labor 

Common  labor,  union,  hour . 

.901 

.30 

.87i 

.50®.  55 

.55 

.62} 

Common  labor,  non-union,  hour... 

.25 

30@  SO 

82} 

45@  60 

40®  45 

.50 

.50 

.30®  35 

Kxpliiiiiitinn  of  1‘rirFH — Prices  are  to  con¬ 
tractors  in  carload  lots  unless  other  quan¬ 
tities  are  s|)ecifled.  Increases  or  decreases 
from  previous  quotations  are  indicated  by 
+  or  —  sittns.  For  steel  pipe,  the  pre- 
vnilinK  discount  from  list  price  is  iriven ; 
45-6%  means  a  diseount  of  45  and  5  per 
cent.  L.c.l.  is  less  than  carload  lots. 

New  York  quotations  delivered,  except 
sand,  Ktavel  and  crushed  stone,  alonffside 
dock  ;  common  lump  lime  in  280-lb.  bbl. 
net  and  hydrated  lime,  f.o.b.  cars;  tile  “on 
trucks";  linseed  oil  and  cast-iron  pipe  f.o  b. 
Reii\forcini;  bars  (billet  steel)  and  shapes 
delivered  to  Job  in  less-than-carload  lots. 

I«abor  —  Cement  and  concrete  l.aborers’ 
rate.  $1.06J:  buildinR  laborers,  90gc. 

riilrairn  quotes  hydrated  lime  In  60-lb. 
baRs;  common  lumi>  lime  per  180-lb.  net. 
I.umber.  sand,  pravel  and  stone  f  o  b.  ;  price 
on  flr  is  quoted  instead  of  pine.  Reinforcing 
bars  (billet  steel)  f.o.b.  warehouse  In  car¬ 
load  lots  ;  shapes,  less-than-carload  lots. 

Minnenpnils  quotes  on  fir  instead  of  pine. 
Prick,  sand  and  hollow  tile  delivered.  Ce- 
mint  on  cars.  Cravel  and  crushed  stone 
quoted  at  |dt.  Bars  (billet  steel)  at  ware¬ 
house  in  carload  lots ;  shapes,  less-than- 
carload  lots. 


Business  Briefs 

Call  money  quoted  at  4i  per  cent, 
Aug.  24;  year  ago  4  per  cent. 

Time  loans:  Sixty-ninety  days,  42; 
four-six  months,  42(^5  per  cent. 

Commercial  paper:  Best  names  42 
Der  cent;  other  names,  42  per  cent. 


This  limited  prire  list  Is  published 
weekly  tor  the  purpose  of  giving 
riirrent  priees  on  the  prineipal 
ennstriirtlon  materials,  and  of  noting 
important  prire  changes  on  the  less 
Important  materials.  Moreover,  only 
the  rliief  ritles  are  quoted. 

Valuable  suggestions  on  costs  of 
work  can  be  had  by  noting  actnal  bid¬ 
dings  as  reported  In  our  Construction 
News  section. 

The  first  issne  of  each  month  car¬ 
ries  complete  quotations  for  all  con¬ 
struction  materials  and  for  the  impor¬ 
tant  cities.  The  last  complete  list  will 
he  found  in  the  issne  of  Ang.  5  the 
next  on  Sept.  2. 


Denver  quotes  on  flr  instead  of  pine. 
Cement  "on  tracks” ;  gravel  and  sand  at 
pit :  stone  on  cars ;  lime,  brick,  hollow  tile 
and  lumber  on  job.  Tile  price  is  at  ware¬ 
house.  Linseed  oil,  delivered  in  wooden 
bbl.  Common  lump  lime  per  180-lb.  net. 
Bars  (billet  steel)  and  shaites,  I.cl. 

.Atlanta  quotes  sand,  stone  and  gravel 
per  ton  Instead  of  cu.yd.  Common  lump 
lime  per  180-lb.  net.  Bars  (billet  steel) 
f.o.b.  in  carload  lot.s  ;  shapes,  l.c.l. 


Dallas  quotes  lime  per  180-lb.  bbl. 
Cement,  east-iron  pipe  and  crushed  stone 
f.o.b.  cars,  other  materials  delivered.  Bars 
(billet  steel)  and  shapes,  l.c.l. 

San'  Francisco  quotes  on  Heath  tile,  size 
5i  X  8  X  11|.  Prices  are  all  f.o.b.  ware¬ 
houses  except  C.-I.  pipe,  which  is  mill  price 
plus  freight  to  railway  depot  at  any  ter¬ 
minal.  Common  lump  lime  per  180-lb.  net. 
Lumber  prices  are  to  dealers  In  yards  at 
San  Francl.sco,  for  No.  1  flr,  common.  Bars 
(billet  steel)  f.o.b.  in  carload  lots;  shapes, 
l.c.l. 

ficattle  quotes  on  Douglas  flr  (delivered) 
instead  of  pine.  Lump  finishing  lime  per 
180-lb.  net.  Brick  and  hollow  building  tile 
delivered.  Hydrated  lime  in  paper  sacks. 
S.and  and  gravel  at  bunkers.  Bars  (billet 
steel)  and  shapes,  less-than-carload  lots. 

Montreal  quotes  on  flr  lumber.  Sand, 
stone,  gravel  and  lump  lime  per  ton. 
Stone  and  tile  are  delivered ;  sand, 
gravel,  lime  and  cement  on  siding;  steel 
and  pipe  at  warehouse.  Hollow  tile  per  ft. 
Cement  price  is  In  Canadian  funds  (the 
Canadian  dollar  stands  at  100.156).  Hag 
charge  Is  80c.  per  bbl.  Discount  of  10c. 
per  bbl.  for  payment  within  20  days  from 
date  of  shipment.  Steel  pipe  per  100  ft. 
net;  2}  In.,  $37.83.  Bars  (billet  steel) 
and  shapes,  less-than-carload  lots. 


On  Aug.  I,  1926 

E.  N.-R.  Construction  Cost  Index  Number  208.30 
E.  N.-R.  Construction  Volume  Index  Number  248 

For  Explanation  and  Details  of 
Indexes  Since  1913 
See  the  First  Issue  of  Every  Month 


